Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



t^ 



:;?!* 



m^jA 



•« 



-4lit: 



The Branner (icoldti'ical I.ibrarv 





>(t 




PAL^ONTOGRAPHICAL SOCIETY 



VOLUME XLIV. 



ooHTAnmre 

THE 8TEOMATOPOROID8. Fart IH. ^^ Prof. Allbtvb Nicholson. Six Plates. 

THE CRETACEOUS ECHINODERMATA (Asteeoidba). Vol. n. Part I. Bj Mr. W. Pulct Sladxk. 
Eight Plates. 

THE INEERIOR OOLITE AMMONITES. Part Y. Bj Mr. S. S. Buckmav. Eight PUtes. 

THE DEVONIAN FAUNA OP THE SOUTH OP ENGLAND. Part UI. Bj the Rev. G. F. Whidbobhb. 
Nine Plates. 

TITLE-PAGES FOR THE SUPPLEMENT TO THE FOSSIL CORALS. Bj Prof. Duhcah. 



ISSUED FOR 1890. 






APRIL, 1891 
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THE PALiEONTOGRAPHICAL SOCIETY was estabUshed in the year 1 847, 
for the purpose of figuring and describing the whole of the British Fossils. 

Each person subscribing One Guinea is considered a Member of the Society, and is 
entitled to the Volume issued for the Year to which the Subscription relates. 

Subscriptions are considered to be due on the First of January in each year. 

AU the back volumes are in stock. Monographs which have been completed can 
be obtained, apart from the annual volumes, on application to the Honorary Secretary. 

Gentlemen desirous of forwarding the objects of the Society can be provided with 
plates and circulars for distribution on application to the Honorary Secretary, the 
Rev. Professor Thomas Wiltshire, M.A., F.G.S., 25, Granville Park, Lewisham, 
London, S.E. 



A List of completed Monographs ready for bindiny as separate volumes^ will be 
found on paye 22. 



The Annual Volumes are now issued in tvx) forms of Bindiny : 1st, with all the 
Monographs stitched together and enclosed in one cover ; 2nd, with each of the 
Monographs in a paper cover, and the whole of the separate parts enclosed in an 
envelope. 
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Members wishing to obtain the Volume arranged in the latter form are requested 
to communicate with the Honorary Secretary. 
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OF THE 



PALiEONTOGRAPHICAL SOCIETY; 



AND 



I. A CATALOGUB OF THE WORKS ALREADY PUBLISHED ; 

II. A CLASSIFIED LIST OF THE MONOGRAPHS COMPLETED, IN COURSE OF PUBLICATION, 
AND IN PREPARATION, WITH THE NAMES OF THEIR RESPECTIVE AUTHORS ; 

III. THE DATES OF ISSUE OF THE ANNUAL VOLUMES ; 

IV. A GENERAL SUMMARY, SHOWING THE NUMBER OF THE PAGES, PLATES, FIGURES, 

AND SPECIES IN EACH MONOGRAPH ; 

v. A 8TRATI6RAPHICAL LIST OF THE BRITISH FOSSILS FIGURED AND DESCRIBED IN THE 

YEARLY VOLUMES. 



Council and Officers elected 20th June, 1890. 



IPrts&titt* 

PROFESSOR SIB B. OWEN, K.C.B., F.B.S., 6.S. 



Db. a. Oeikie, F.R.S. 

Pkof. H. Alleyne Nicholson, F.G.S. 



Wm-H^ttsiiiaAs. 



Sir a. C. Ramsay, LL.D., F.R.S. 
Dr. H. Woodward, F.R.S. 



Conndl* 



Dr. Blanford, F.R.S. 

Bey. Prof. Bonney, D.Sc, F.B.S. 

J. Carter, Esq., F.G.S. 

Rev. H. Day, M.A. 

Prof. A. H. Green, F.B.S. 

W. H. HuDLESTON, Esq., F.R.S. 

J. W. Ilott, Esq. 

S. R. Pattison, Esq., F.G.S. 



Dr. J. S. Phen£, F.G.S. 

Sir a. Rollit, LL.D., F.R.A.S., M.P. 

T. G. Rylands, Esq., F.G.S. 

W. P. Sladen, Esq., F.G.S. 

C. Tyler, Esq., F.G.S. 

T. Wardle, Esq., F.G.S. 

Rev. G. F. Whidborne, F.G.S. 

Rev. H. H. Winwood, F.G.S. 



R. Etheridqe, Esq., F.R.S., British Museum (Natural History), S.W. 

Joimrari Sttrttatj. 

Rev. Prof. T. Wiltshire, M.A., F.G.S., 25, Granville Park, Lewisham, London. S.E. 



fffCKl 

BaM— Rev. H. H. Winwood, M.A., F.G.S. 
Berlin — Messrs. Friedlander & Son. 
Birmingham— Vf . R. HuQHES, Esq.. F.L.S. 
Cambridge — James Carter, Esa, F.G.S. 
Ckeltenkam — E. Wethered, Esq., F.G.S. 
Durham— Ksv. A. Watts, F.G.S. 
GUugow — J. Thomson, Esq., F.G.S. 
QUmeeeter—^. S. Buckman, Esa, F.G.S. 
BaUfax—i. W. Davis, Esq., F.G.S. 
Hertfordshire — J. Hopkinson, Esq., F.G.S. 
L H. Morton, Esq., F.G.S. 



Sttrttariej. 

I Melbourne— K. T. Litton, Esq., F.G.S. 
North Devon — Townsbnd M. Hall, Esq., F.G.S. 
Ox/orrf— Prof. A. H. Green, M.A., F.R.S. 
Parif— M. F. Savy. 
Roxburghshire — ^D. Watson, Esq. 
Scotland {Central and Southern)— Djl. J. R. S. 

Hdntkr, F.G.S. 
Sheffield—?. G. Pochin, Esq., F.G.S. 
Sydney — H. Deane, Esq., F.L.S. 
Tor^ay — W. Pkngslly, Esq., F.R.S. 
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LIST OF MEMBERS.* 



CORBECTED TO JANUAET, 1891. 
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Her Most Gracious Majesty the Queen. 

Academy of Natural Sciences^ Philadelphia, U.S.A. 

Adelaide Public Library, Australia. 

Adlard, R. E., Esq., Bartholomew Close. E.G. 

Agassiz, Alex./ Esq., Cambridge, U.S.A. 

Albert Memorial Museum, Queen Street, Exeter. 

Allendale E. J. A., Esq., Creswick, Victoria, Australia. 

Amhurst GoUege, Mass., U.S.A. 

Anderson, Sir James, F.G.S., 62, Queen^s Gate. S.W. 

Asher and Co., Messrs.,. 13, Bedford Street, Govent Garden. W.C. 

Ashworth, J. W., Esq., F.G.S., Thome Bank, Heaton Moor Road, Heaton Chapel, near 

Stockport. 
Athenseum Library, Liverpool. 
Auckland, The Institute of. New Zealand. 
Australia, Acclimatization Society of. 

Balfour, Professor I. Bayley, M.A., F.R.S., Botanic Gardens, Edinburgh. 

Balme, E. B. Wheatley, Esq., Loughrigg, Ambleside. 

Balston, W. E., Esq., F.G.S., Barvin, Potters Bar. 

Barclay, E. F., Esq., F.G.S., 43, Augusta Gardens, Folkestone. 

Barclay, Joseph G., Esq., 54, Lombard Street. E.G. 

Bardin, Mons. le Prof. L., University d' Angers, Maine et Loire, France. 

Barrow, J., Esq., Beechfield, Folly Lane, Swinton, Manchester. 

Barrow-in-Furness Free Public Library. 

Barthes and Lowell, Messrs., 14, Great Marlborough Street. W. 

Bath Royal Literary and Scientific Institution. 

Bather, F. A., Esq., F.G.S., British Museum (Natural History). S.W. 

Becker, M. Edvald, Breslau, Silesia. 

Bedford, J., Esq., Woodhouse Cliff, Leeds. 

Bell, W. H., Esq., F.G.S., Cleeve House, Seend^ Melksham. 

Bell and Bradfute, Messrs., 12, Bank Street, Edinburgh. 

Benn^ C. A., Esq., Trinity Hall, Cambridge. 

* The Members are requested to inform the Secretary of any errors or omissions in this list, and of any delay in 
the transmission of the Yearly Volumes. 
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Berkeley^ EafI*or/21, Drayton GardeDs^ Soath Kensington. S.W 
Berthand^ 'Vfqt:, Faculty des Sciences, Lyons. 

Bewley, '^6kh, Esq., Central Buildings, North John Street^ Liverpool. 
Biblit>th^ue de PEcole des Mines, Paris. 
%]Uioth^ue du Mus^nm d'Histoire Natarelle, Paris. 
•'Bi^bth^ne du Palais des Arts, Lyons. 
... ^^Ibliotheque publique, Boulogne-sur-Mer, per Mons. C. Cougnacq, Conserv. Adjoints. 
.'., '-/* 'Birkenhead Free Library. 

Birmingham Free Library, Batcliff Place, Birmingham. 

Birmingham Old Library, Union Street, Birmingham. 

Blackburn Free Library. 

Blackmore, Humphrey P., M.D., F.G.S., Salisbury. 

Blake, W., Esq., Bridge House, South Petherton, Ilminster. 

Blanford, H. T., Esq, 7, Inglis Road, Folkestone. 

Blanford, W. T., Esq., LL.D., F.R.S., 72, Bedford Gardens, Kensington. W. 

Blathwayt, Lieut.-Col. Linley, Eagle House, Batheaston, Bath. 

Bompas, G. C, Esq., F.G.S., 121, Westbourne Terrace, Hyde Park. W. 

Bonissent, Monsieur, Clarentan. 

Bonney, Rev. Prof. T. George, D. Sc, F.R.S., 23, Denning Road, Hampstead. N.W. 

Bootle cum Linacre, Free Public Library, Liverpool. 

Bordeaux, La Faculty des Sciences de. 

Boston Society of Natural History, Boston, U.S.A. 

Bradford Technical College. 

Braga, J. F., Esq., F.G.S,, Glen Villa, Sunbury-on-Thames. 

Brassey, Lord, K.C.B., 24, Park Lane. W. 

Brenchley Trustees, Museum, Maidstone. 

Briggs, Miss Ellen, 55, Lincoln's Inn Fields. W.C. 

Brighton and Sussex Natural History Society, Brighton. 

Bristol Naturalists Society, Geological Section, A. M. Metcalf, Esq., Hon. Sec. 

British Museum, Departmental Mineralogical and Geological Library. S.W. 

British Museum, Printed Book Department. W.C. 

Brown, H. I., Esq., 47, High Street, Burton-on-Trent. 

Brown, Isaac, Esq., Kendal. 

Brown, T. Forster, Esq., F.G.S., Guildhall Chambers, Cardiff. 

Brushfield, Dr. T. N., The Cliff, Budleigh Salterton, Devonshire. 

Buckman, S. S.^ Esq., F.G.S., &c.. Local Secretary, Oxlynch, Stonehouse, Gloucestershire. 

Buxton, A. F., Esq., 5, Hyde Park Street. W. 

Cambridge University Library. 

Cambridge University Museum of Zoology. 

Campbell, Rev. J., M.A., F.G.S., M.R.A.S.E., Holy Trinity, Glen Innes, New South Wales. 

Canada Geological Survey, Sussex Street, Ottawa, Canada. 

Cardiff Free Library. 

Carpenter, Dr. Alfred, Heath Lodge, Croydon. 

Carpenter, Dr. P. Herbert, F.R.S., &c., Eton College, Windsor. 

Carruthers, W., Esq., F.R.S., British Museum, Cromwell Road, S.W. 

Carter, James, Esq., F.G.S., Local Secretary, 80, Petty Cury, Cambridge. 

Cash, Wm., Esq., F.G.S., L.S., R.M.S., Halifax, Yorkshire. 

Chadwick Museum, Bolton. 



Chapman, Thomas, Esq., 87, Tregimter Road, South Kensington. S.W. 

Charterhouse School, Godalming. 

Cheltenham College, Bath Road, Cheltenham. 

Cheltenham Permanent Library, Royal Crescent, Cheltenham. 

Chester Society of Natural Science. 

Chicago, Library of. 

Christiania, Library of University of, Norway. 

Christ's College, Cambridge, Library of. 

Clark, J. E., Esq., 9, Faversham Terrace, York. 

Clarke, Stephenson, Esq., P.G.S., Croydon Lodge, Croydon. 

Clifford, the Hon. and Rt. Rev. Bishop, Prior Park, Bath. 

Clifton College, Clifton, Bristol. 

Clothworkers' Company, Mincing Lane. E.C. 

Clough, C. T., Esq., F.G.S., Museum, Jermyu Street. S.W. 

Cobbold, Rev. R. H., The Rectory, Ross, Herefordshire. 

Cochrane, C, Esq., Green Royde, Pedmore, near Stourbridge. 

Colmau, J. J., Esq., M.P., &c., Carrow House, Norwich. 

Colville, H. K., Esq., F.G.S., Bellaport Hall, Market Drayton. 

Copland-Crawford, Robert Fitzgerald, General, R.A., F.G.S., Sudbury Lodge, Harrow. 

Cornell University, Ithica, U.S.A. 

Corporation of London, Library Committee of, Guildhall. E.C. 

Cotteau, Mons. Gustave, Auxerre. 

Cowan, Thomas W. Esq., F.G.S., R.M.S., Comptons Lea, Horsham. 

Craig, R., Esq., Langside, Beith, Ayrshire. N.B. 

Crisp, F., Esq., LL.B., B.A., F.G.S., &c., 6, Lansdowne Road, Netting Hill. 

Cross, Rev. J. E., F.G.S., Appleby Vicarage, Doncaster, Lincolnshire. 

Crosskey, Rev. H. W., LL.D., F.G.S., 117, Gough Road, Birmingham. 

Darlington Public Library. 

Darwin, W. £., Esq., Ridgemont, Basset, Southampton. 

Davies, E. H., Esq., 1, Adelaide Terrace, Bournemouth. 

Davis, J. W., Esq., F.S.A., F.G.S., Local Secretary, Chevinedge, Halifax. 

Dawkins, Prof. W. Boyd, F.R.S., G.S., Woodhurst, Wilmslow Road, Fallow Field, Manchester. 

Dawson, Sir W., LL.D., F.R.S., G.S., &c., McGill's University, Montreal. 

Day, Rev. Hen. George, M.A., 55, Denmark Villas, West Brighton. 

Day, J. T., Esq., F.G.S., 12, Albert Square, Stepney. 

Deane, Henry, Esq., F.L.S., Local Secretary, Railway Department, Sydney, New South Wales. 

Deighton, Bell, & Co., Messrs., Cambridge. 

Delgado, Signor J. F. N., Seccao dos Trabathos geologicos, 118, Rua do Arco a Jesus, Lisbon. 

De Mercey Mons. M., Hy^res. 

Derby, Free Library and Museum. 

Derham, Walter, Esq., 2, Essex Court, Temple. E.G. 

Deslongchamps, Prof., Faculty des Sciences, Caen. 

Devas, Mrs. Anne, The Quarry Colwall, Great Malvern. 

Devonshire, Duke of, F.R.S., G.S., &c., Devonshire House, Piccadilly. W. 

Devon and Exeter Institution, Exeter. 

Dewalque, Prof., F.C.G.S., Li^ge. 

Dickinson, W., Esq., F G.S., 8, Whitehall Place, S.W. 

Dickson, Edw., Esq., 80, Easthaurne Road West, Birkdale, Southport, Lancashire. 
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Donald^ Miss^ 2, Eden Mount, Stanwix, Carlisle. 

Dorset County Museum Library, Dorchester. 

Dowson, E. T., Esq., F.R.M.S., Geldeston, Beccles. 

Dresden Nat. Society, Isis. 

Drew, Dr. J., F.G.S., Pembroke Lodge, Charlton Kings, Cheltenham. 

Ducie, the Earl of,F.R.S., G.S., &c., 16, Portman Square, W. ; and Tortworth Court, Palfield, 

B.S.O., Gloucestershire. 
Dudley and Midland Geological and Scientific Society and Field-Club. 
Dundee Free Library. 

Dundee Naturalists Society, Albert Institute, Dundee. 
Dunlop, R. Esq., Staurigg Oil Works, Airdrie, N.B. 
Durham, the Dean and Chapter of (by C. Bowlandson, Esq., the College, Durham). 

Edinburgh Geological Society, 5, St. Andrew Square, Edinburgh. 

Edinburgh Museum of Science and Art, Argyle Square, Edinburgh. 

Essex Field Club, per A. P. Wire, Esq., Buckhurst Hill. 

Etheridge, R., Esq., F.R.S., G.S., &c., Treasurer, British Museum (Natural History), South 

Kensington. S.W. 
Eunson, J., Esq., F.G.S., 20, St. Giles Street, Northampton. 
Evans, John, Esq., D.C.L., F.R.S., G.S., Nash Mills, Hemel Hempstead. 
Eyre and Spottiswoode, Messrs., Great New Street. E.C. 

Falconer, A. P., Esq., 18, Royal Crescent, Bath. 

Feddon, F., Esq., F.G.S., Geological Survey of India. 

Firth College, Sheffield. 

Florence, Gambinetto di Palseontologia, per Dr. Major. 

Flower, Prof. W. H., LL.D., F.R.S., British Museum, South Kensington. S.W. 

Fontannes, Mons. F., 4, Rue de Lyon, Lyon. 

Foster, H. S., Esq., F.G.S., Sutton Court, Sutton, Surrey. 

Foulerton, Dr. J., 44, Pembridge Villas, Bayswater, W. 

Eraser, John, Esq., M.A., M.D., F.R.C.S. Edin., Chapel Ash, Wolverhampton. 

Friedlander, Messrs., Local Secretaries, 11, Carlstrasse, Berlin. 

Fritsch, Prof. K. von, Halle. 

Fuller, Rev. A., Pallant, Chichester. 

Galloway, Rev. W. B., 87, Belsize Square. N.W. 

Galton, Sir Douglas, K.C.B., F.R.S., G.S., &c., 12, Chester Street, Grosvenor Place. S.W. 

Ghurdner, J. S., Esq., F.G.S., 7, Damer Terrace, King's Road, Chelsea. S.W. 

Gamett, C, Esq., Pembroke College, Cambridge. 

Ghttty, Charles Henry, Esq., M.A., F.G.S., Felbridge Place, East Grinstead. 

Ghtudry, Prof., Membre de rinstitute, F.M.G.S., Museum d'Histoire Natnrelle, Paris. 

Geikie, Archibald, Esq., LL.D., F.R.S.L. & E., Pres. G. S., Vice-President, Director-General 

of the Geological Survey of the United Kingdom, Museum, Jermyn Street. S.W. 
Geneva, Museum of Natural History. 
Geological Society of Liverpool. 
Geological Society of Manchester. 
Geological Survey of Ireland. 
Geologists' Association, University College. W.C. 
GifosoD, Mrs. Elizabeth, Saffron Walden. 



Oilmoar, M., Esq., Saffronhall House, 1, Windmill Road, Hamilton. N.B. 

Glasgow Geological Society, 207, Bath Street, Glasgow. 

Glen, D. C, Esq., F.G.S., 14, Annfield Place, Dennistown, Glasgow. 

Godlee, Mrs., Whips Cross, Walthamstow. E. 

Gtoss, W. H., Esq., F.G.S., Stoke-on-Trent. 

Gosselet, Prof. J., F.M.G.S., Faculty des Sciences, Bae des Fleurs, Lille, France. 

Gough, Viscount, F.G.S.,L.S.,&c., Lough Cutra Castle, Gort, Galway, Ireland. 

Green, Prof. A. H., F.R.S., Local Secretary, Oxford. 

Groves, Prof. J. W., F.L.S., B.M.S., King's College, Strand. W.C. 

Hagen, B. B., Esq., Sway House, Lymington, Hants. 

Haileybury College, near Hertford. 

Halifax Free Public Library. 

Hall, Townshend M., Esq., F.G.S., Local Secretary , Orchard House, Pilton, Barnstaple. 

Hannah, B., Esq., F.G.S., 82, Addison Boad, Kensington. W. 

Harker, Alfred, Esq., B.A., F.G.S., St. John's College, Cambridge. 

Harley, Dr. John, F.L.S., 9, Stratford Place. W. 

Harmer, F. W., Esq., F.G.S., Oakland House, Cringleford, near Norwich. 

Hartley Institution, Southampton, per T. W. Shore, Esq., F.G.S., Secretary. 

Haughton, Bev. Professor S., M.D., F.B.S., G.S., Fellow of Trinity College, Dublin. 

Havers, J. C, Esq., Joyce Grove, Nettlebed, Henley*on-Thames. 

Hawick Public Library. N.B. 

Hawkins, Bev. H. S., Beyton Bectory, Bury St. Edmunds. 

Hawkshaw, J. Clarke, Esq., 18, Harrington Gturdens, Gloucester Boad. S.W. 

Hedderley, J. S. Esq., Bulcote, near Nottingham. 

Heidelburg Library. 

Hepburn, A. Buchan, Esq., Smeaton-Hepbum, Preston Kirk. N.B. 

Herdman, J., Esq., 18, Camden Crescent, Bath. 

Herdman, W., Esq., Westgate, Weardale, Darlington, Co. Durham. 

Heywood, James, Esq., F.B.S., G.S., &c., 26, Palace (hardens, $ayswater Boad. W. 

Hicks, Dr. H., F.B.S., Hendon Grove, Hendon. N.W. 

Hill, Wm., Esq., jun.. The Maples, Hitchin. 

Hind, Wheelton, Esq., M.D.Lond., 8, Wood House Terrace, Stoke-on-Trent. 

Hinde, Geo., Esq., Ph.D., F.G.S., Avondale Boad, South Croydon. 

Hodges, Figgis and Co., Messrs., 104, Grafton Street, Dublin. 

Hogan, H. L., Esq., 12, Park Boad, Wimbledon. 

Holcroft, C, Esq., The Shrubbery, Summerhill, King^s Winford, near Dudley. 

Hood, Dr. Geo., Tow Law, via Darlington. 

Hopgood, James, Esq., Clapham Common. S.W. 

Hopkinson, John, Esq., F.L.S., G.S., Local Secretary y The Grange, St. Albans. 

Horen, Dr. F. Van, St. Trond, Belgium. 

Hoskold, Signer Don C. A. L., 1^* Ing'*, National Departments of Mines and G^logy, 

Casilla, Correos 900, Buenos Aires. 
Hoskold, Signer Don H. D., F.B.G.S., F.G.S.M. Soc. A., Inst. M.E., Inspector-General of 

Mines, Argentine Bepublic, Casilla, Correos 900, Buenos Aires. 
Host, M., Copenhagen. 
Howden, Dr. J. C, Suunyside, Montrose. 

Howse, H. G., Esq., M.S., F.B.C.S., 59, Brook Street, Grosvenor Square. W. 
Hudleston, W. H., Esq., F.B.S., 8, Stanhope Gardens. S.W. 
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HndsoDi Rev. R.^ M.A.^ Houghton, 9, The Drive, Brighton. 

Hughes, Prof. T. M*K., F.R.S., &c., 4, Cintra Terrace, Cambridge. 

Hughes, W. R., Esq., F.L.S., Loca/ Secretary, Wood House, Handsworth Wood, Birmingham. 

Hull, Prof. Edw., LL.D., F.R.S., &c., 14, Hume Street, Dublin. 

Hunt, J.y Esq., Milton of Campsie, Glasgow. N.B. 

Hunter, Dr. J. R. S., Local Secretary, Daleville House, Carluke. N.B. 

Hunter, Rev. R., LL.D., M.A., F.O.S., Forest Retreat, Staples Road, Loughton, Essex. 

Huxley, Prof. T. H., LL.D., F.R.S., &c.. Museum, South Kensington. S.W. 

Ilott, James William, Esq., Beechfield, Bromlej, Kent. 
India, Oeological Survey of. 
Ipswich Museum, Ipswich. 

Johnes, Mrs. and Miss, Dolan Cothj, Llandeilo, R.S.O., South Wales. 

Jones, Professor T. Rupert, F.R.S., O.S., ftc., 10, Uverdale Road, King's Road, Chelsea. S.W. 

Judd, Prof. J, W., F.R.S., &c., Hurstleigh, Kew. 

Jukes-Browne, A. J., Esq., GFeological Survey OfiSce, 28, Jermyn Street. S.W. 

Keighley Mechanics' Institute. 

Kendal Literary Institution, The Museum, Kendal, per S. Severs, Esq., Hon. Sec. 

Kilmarnock Library. 

King's School, Library of, Sherborne. 

Kirkaldy Naturalists' Society. N.B. 

Kirberger, W. H., Esq., Rokin 184, Amsterdam. 

Kirkby, J. W., Esq., Kirkland, Leven, Fife. 

Kirkland, Cope and Co., 4, Northumberland Street, Strand. W.C. 

Knowles, O., Esq., Moorhead, Shipley, near Leeds. 

Koebner, Herr W., Breslau, Germany. 

Koettlitz, Dr., Bleak House, Butterknowle, R.S.O., Darlington. 

Kynaston, Herbert, Esq., King's College, Cambridge. 

Langdale, Mrs. Catherine, The Orange, Stroud, Oloucestershire. 
Laurie, Malcolm, Esq., King's College, Cambridge. 
Lausanne Mus^ O^ologique, Switzerland. 

Leaf, C. J., Esq., F.G.S., Old Change, E.C. ; and 6, Sussex Place, Regent's Park, London. N.W. 
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The Fossil Brachiopoda, VoL n, Part V, No. 8, Carboniferous, by Mr. Davidson, 10 plates. 

The Fossil Brachiopoda, Part V, No. 4, Carboniferous, by Mr. Davidson, 20 plates. 
The Beptilia of the Oolitic Formations, No. 1, Lower Lias, by Prof. Owen, 6 plates. 
The Beptilia of the Kimmeridge Clay, No. 1, by Prof. Owen, Iplate. 
The Eocene MoUusca, Part lY, No. 1, Bivalves, by Mr. S. V. Wood, 13 plates. 

The Fossil Brachiopoda, VoL IE, Part V, No. 5, Carboniferous, br Mr. Davidson, 8 plates. 
The Beptilia of the Oolitic Formations, No. 2, Lower Lias, by rrot Owen, 11 plates. 



The Beptilia of the Kimmeridge Clay, No. 2, by Prof. Owen, 1 plate. 

The Fosffll EstherisB, by Prof. Bupert Jones, 5 plates. 

The Fossil Crustacea, Part II, Gkiiult and Greensand, by Prof. Bell, 11 plates. 



1861 
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1862, 



1863 



The Fossil Echinodermata, Oolitic, VoL II, Part I (Asteroidea), by Dr. Wright, 13 

plates. 
Supplement to the Gfreat Oolite Mollusca, by Dr. Lycett, 15 plates. 

The Fossil Echinodermata, Cretaceous, VoL I, Part I, by Dr. Wright, 11 plates. 

The Trilobites of the Silurian, Devonian, &c.f Formations, Part I (Devonian and 

Silurian), by Mr. J. W. Salter, 6 plates. 
The Fossil Brachiopoda, Vol. Ill, Part Vt No. 1, Devonian, by Mr. Davidson, 9 plates. 
The Eocene Mollusca, Part IV, No. 2, Bivalves, by Mr. S. V. Wood, 7 plates. 
The Beptilia of the Cretaceous and Wealden Formations (Supplements), by Prof. Owen, 

10 plates. 

The Trilobites of the Silurian, Devonian, &c., Formations, Part 11, by Mr. J. W. 

Salter, 8 plates. 
The Fossil Brachiopoda, Vol. m. Part VI, No. 2, Devonian, by Mr. Davidson, 11 plates. 
The BelemnitidflB, Part I, Introduction, by Prof. Phillips. 
The B^tiliaof the Liassic Formations, Parti, by Prof. Owen, 16 plates. 

r The Fossil Echinodermata, Oolitic, VoL 11, Part 11 (Liassic Ophiuroidea), by Dr. 
Wright, 6 plates. 
The Trilobites of tne Silurian, Devonian, &c., Formations, Part III, by Mr. J. W. 



1864. 



Salter, 11 plates. 
amnitidflB, Part 11, 
istocene Mammal 
Dawkins and W. A. Sanford, 5 plates. 



11 plates. 
The BelemnitidflB, Part 11, Liassic Belemnites, by Prof. Phillips, 7 plates. 



The Pleistocene Mammalia, Part I, Introduction, FeHs 



nimps, / pL 
speuea, by 



Messrs. W. Boyd 



Title-pages, &c., to the Monogpraphs on the Beptilia of the London Clay, Cretaceous, 
and Wealden Formations. 



* This VoL is marked on the outside 1856. 
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CATALOGUE OF WOBKS— Continned. 

[ The Crag Foraminif era. Part 1, by Messrs. T. Bupert Jones, W. K. Parker, and 
J H. B. Brady, 4 plates. 

Vol. XIX* Issued for the " Supplement to theIx)S8il Corals, Part I, Tertiary, by Dr. Duncan, 10 plates. 

Year 1865 The Fossil Merostomata, Part I, Ptery gotu s, by Mr. H. Woodward, 9 plates. 

L The Fossil Brachiopoda, Vol. HI, Part VH, No. 1, Silurian, by Mr. Davidson, 12 plates. 

(Supplement to the Fossil Corals, Part IV, No. 1, liassic, by Dr. Duncan, 11 plates. 
The Trilobites of the Silurian, Devonian, &c.. Formations, Part IV (Silurian), by Mr. 
J. W. Salter, 6 plates. 
The Fossil Brachiopoda, Vol. m. Part VH, No. 2, Silurian, by Mr. Davidson, 10 plates. 
The BelemnitidBB, Fart m, Liassic Belemnites, by Pro£ PhilHps, 13 plates. 

Flora of the Carboniferous Strata, Part I, by Mr. E. W. Binney, 6 plates. 
Supplement to the Fossil Corals, Part IV, No. 2, Liassic, by Dr. Duncan, 6 plates. 
The Fossil Echinoderroata, Cretaceous, VoL I, Part IE, by Dr. Wright, 14 plates. 
The Fishes of the Old Bed Sandstone, Part I, by Messrs. J. Powrie and E. Bay 

Lankester, 5 plates. 
The Pleistocene Mammalia, Part 11, Felis spelsa, continued, by Messrs. W. Boyd 

Dawkins and W. A. Sanford, 14 plates. 

' Supplement to the Fossil Corals, Part II, No. 1, Cretaceous, by Dr. Duncan, 9 plates. 
The Fossil Merostomata, Part II, Pterygotus, by Mr. H. Woodward, 6 plates. 
The Fossil Brachiopoda, Vol. HI, Part VTI, No. 3, Silurian, by Mr. Davidson, 15 plates. 
The BelemnitidflB, Part IV, Liassic and Oolitic Belemnites, by Prof. Phillips, 7 platee. 
The B^tilia of the Kimmerid|?e Clay, No. 3, by Ptof. Owen, 4 plates. 
The Pleistocene Mammalia, Part HI, Fcdis spelsoa, conduoed, with F. lynx, by 
Messrs. W. Boyd Dawkins and W. A. Sanford, 6 plates. 

Supplement to the Fossil Corals, Part II, No. 2, Cretaceous, by Dr. Duncan, 6 plates. 
The Fossil Echinodermata, Cretaceous, VoL I, Part m, by Dr. Wright, 10 plates. 
The BelemnitidflB, Part V, Oxford Clay, &c., Belemnites, by Prof. Phillips, 9 plates. 
The Fishes of the Old Bed Sandstone, Part I (concluded), by Messrs. J. Powrie and 



XXI.» 



1867^ 



xxn.» 



1868 



xxni.» 



1869^ 



E. Bay Lankester, 9 plates. 
... ^f^. _. . _ 



XXIV.* 



xxv.» 



The Beptilia of the Liassic Formations, Part 11, by Prof. Owen, 4 plates. 
L The Crag Cetacea, No. 1, by Prof. Owen, 5 plates. 

The Flora of the Carboniferous Strata, Part II, by Mr. B. W. Binney, 6 plates. 

The Fossil Echinodermata, Cretaceous, Vol. I, Part IV, by Dr. Wright, 10 

1870 J plates. 
The Fossil Brachiopoda, Vol. Ill, Part VII, No. 4, Silurian, byMr. Davidson, 13 plates. 
The Eocene MoUusca, Part IV, No. 3, Bivalves, by Mr. S. V. Wood, 5 plates. 

- The Fossil Mammalia of the Mesozoic Formations, by Prof. Owen, 4 plates. 

The Flora of the Carboniferous Strata, Part III, by Mr. E. W. Binnev, Gplates. 

The Fossil Merostomata, Part ni, Pterygotus and Slimonia, by Mr. A Woodward, 

5 plates. 
Supplement to the Crag MoUusca, Part I (Univalves), br Mr. S. V. Wood, with an 

Introduction on the Ckag District, by Messrs. o. V. Wood, jun., and F. W. 

1871 -l Harmer, 7 plates and map. 
' I Supplement to the Beptilia of the Wealden (Iguanodon), No. IV, by Prof. Owen, 

3 plates 
The Pleistocene Mammalia, Part IV, Felis pardus, &c., by Messrs W. Boyd Dawkins 

and W. A. Sanford, 2 plates. 
The Pleistocene Mammalia, Part V, Ovibos moschatus, by Mr. W. Boyd Dawkins, 

5 plates. 

r Supplement to the Fossil Corals, Part in (Oolitic), by Prof. Duncan, with an Index 
to the Tertiary and Secondary Species, 7 plates. 

1872 - ^® Fossil Echinodermata, Cretaceous, Vol. I, Part V, by Dr. Wright, 5 plates. 
The Fossil Merostomata, Part IV (Stylonurus, Euxypterus, Hemiaspis), by Mr. H. 

Woodward, 10 plat^. 
. The Fossil Trigonise, No. I, by Dr. Lycett, 9 plates. 

The Fossil Echinodermata, Cretaceous, Vol I, Part VI, by Dr. Wright, 8 plates. 
Supplement to the Fossil Brachiopoda, Vol. IV, Part I (Tertiary and Cretaceous), by 
Mr. Davidson, 8 plates. 
im^ J Supplement to the Crag Mollusca, Part 11 (Bivalves), by Mr. S. V. Wood, 5 plates. 
^°'^ Supplement to the Beptilia of the Wealden (Iguanodon), No. V, by Prof. Owen, 

2 plates. 
Supplement to the Beptilia of the Wealden (HylsBochampsa) No. VI, by Prof. Owen* 
The FossD Beptilia of the Mesozoic Formations, Part I, by Prof. Owen, 2 plates. 

* These Volumes are issued in two forms of binding ; first, with all the Monographs stitched together and enclosed in 
one cover; secondly, with each of the Monographs separate, and the whole of the separate parts placed in an envelope. 
The previous Volumes are not in separate parts. 
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{The Post-Tertiary Entomostraca, by Mr. G. S. Brady, Bey. H. W. Oroeskey, and Mr. 
D. Bobertson, 16 plates. 
The Oarboniferoas Entomostraca, Fart I ((M>ridinadffi), by Prof. T. Bnpert Jones 
and Messrs. J. W. Kirkby and G. S. Brady, 5 plates. 
The Fossil Trigonise, No. 11, by Dr. Lycett, 10 plates. 
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SThe Flora of the Carboniferous Strata, Fart IV, by Mr. E. W. Binney, 6 plates. 
The Fossil Echinodermata, Cretaceous, Vol. I, Part "Vll, by Dr. Wright, 10 plates. 
The FossH TrigonisB, No. in, by Di\ Lycett, 8 plates. 
The Fossil Beptilia of the Mesozoic Formations, Fart 11, by Prof. Owen, 20 plates. 



1876 



^The Carboniferous and Permian Foraminif era (the genus Fusulina excepted), by Mr. 

H. B. Brady, 12 plates. 
Supplement to the Fossil Brachiopoda, Vol. IV, Fart II, No. 1 (Jurassic and Triassic), 

by Mr. Davidson, 8 plates. 
Supplement to the B^tiHa of the Wealden (Poikilopieuron and Chondroeteosaurus) 

No. VII, by Prof. Owen, 6 plates. 

Supplement to the Eocene Mollusca (Biyalves), by Mr. S. V. Wood, 2 plates. 



1877 



The Fossil TrigonisB, No. IV, by Dr. Lycett, 13 plates. 
_ _ __ .. _ . . _ ifc. S. T 

dsB^, by Dr. Traquair, 7 pia 
The Fossil Beptilia of the Mesozoic Formations, Part III, by Profl Owen, 2 plates. 



The Eocene Mollusca (Univalves), Part IV, by Mr. S. V. Wood, 1 plate. 

The Carboniferous Gkuioid Fishes, Part I (Palseoniscidflei), by Dr. dhraquair, 7 plates. 



1878 
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The Fossil El^hants (E. antiquus), Part I, by Prof. Leith Adams, 5 plates. 

The Fossil Echinodermata, Cretaceous, VoL I, Part Vlll, by Dr. Wright, 8 plates. 
Index and Title Page to the Fossil Echinodermata, Oolitic, Vol. I (Echinoidea), by Dr. 

Wright 
The Fossil Merostomata, Part V (Neolimulus, &c.), by Dr. H. Woodward, 6 plates. 
Supplement to the Fossil Brachiopoda, Vol. IV, Fart n, No. 2 (Jurassic and Triassic), 

by Mr. Davidson, 13 plates. 



The Lias Ammonites, Part I, oy Dr. Wright, 8 plates. 

The Sirenoid and Crossopterygian Gkmoids, Fart I, by Prof. Miall, 6 plates. 



Supplement to the Beptilia of the Wealden (Gk>niopholis, Petrosuchus, and Sucho- 
saurus). No. VXH, by Prof. Owen, 6 plates. 
^ The Pleistocene Mammalia, rart A (Preliminary Treatise), by Profl Boyd Dawkins. 



1879 



1880 



The Eocene Flora, Vol. I, Part I, by Mr. J. S. Gburdner and Baron Ettingshausen, 5 ^tes. 
Second Supplement to the Crag Mollusca (Univalves and Bivalves), by Mr. S. V. Wood, 

6 plates. 
The Fossil TrigonisB, No. YJConclunon), by Dr. Lycett, 1 plate. 
The Lias Ammonites, Part II, by Dr. Wright, 10 plates. 
Supplement to the Beptilia of the Wealden (Goniopholis, Brachydectes, Nannosuchus, 

Theriosuohus, and Nuthetes), No. IX, by Profl Owen, 4 plates. 
^ The Fossil Mephants (E. primigenius), Part II, oy Prof. Leiili Adams, 10 plates. 

The Eocene Flora, Vol I, Part II, by Mr. J. S. Gardner and Baron Ettingshausen, 

6 plates. 
The Fossil Echinodermata, Oolitic, Vol. 11, Part III (Asteroidea and Ophiuroidea), 

by Dr. Wrijht, 3 plates. 
Supplement to the FosaQ Brachiopoda, VoL IV, Part III (Permian and Carboniferous), 



by Mr. Davidson, 8 plates. 

Ill, by vr, wngnt, zzn 
^The Beptilia of the London Clay, Vol. n. Part I (Ohelone) by Prof. Owen, 2 plates. 



The Lias Ammonites, Part III, by Dr. Wright, 22 nlates. 



The Fossil Echinodermata, Cretaceous, Vol. I, Part IX, by Dr. Wright, 6 plates. 
Supplement to the Fossil Brachiopoda, Vol. IV, Part IV (Devonian and Silurian, 
from Budleigh-Salterton Pebble Bed), by Mr. Davidson, 5 plates. 
iQci J Tlie Fossil Trigoniae (Supplement No. 1), by Dr. Lycett. 
1^1 S The Lias Ammonites, Part IV, by Dr. Wright, 10 plates. 

The Beptilia of the Liassic Formations, Part III (Conclusion), by Prof. Owen, 13 plates. 
The Fossil Elephants (E. primigenius and E. meridionalis). Part III (Conctusion), 
by ProL Leith Adams, 13 plates. 

* These Volumes are issued in two forms of binding ; first, with all the Monographs stitched together and enclosed in 
one cover ; secondly, with each of the Monographs separate, and ^e whole of the separate parts placed in an envelope. 
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1883 



CATALOGUE OF WORKS— Continned. 

The Eocene Flora, Vol. I, Part m (Candtuion), by Mr. J. S. Gardner and Baron 

Ettingshausen, 2 nlates. 
Third Supplement to the Crag MoUusca, by the late Mr. S. V. Wood, 1 plate. 
The Fossil Echinodermata, Cretaceous, VoL I, Fart X (Condunon), by Dr. Wright, 

5 plates. 
Supplement to the Fossil Brachiopoda, Vol. IV, Part V (Candunon), by Dr. Davidson. 
Supplement to the Fossil Brachiopoda, Vol. V, Part I (Devonian and Silurian), by 

Dr. Davidson, 7 plates. 
^ The lias Ammonites, Fart V, by Dr. Wright, 22 plates. 

The Eocene Flora, Vol. II, Part I, by Mr. J. S. Gardner, 9 plates. 

The Trilobites of the Silurian, Devonian, &c., Formations, Part V {Condwian), by the 

late Mr. J. W. Salter. 
The Carboniferous Trilobites, Part I, by Dr. H. Woodward, 6 plates. 
Supplement to the Fossil Brachiopoda, Vol. V, Part n (Silurian), by Dr. Davidson, 

10 plates. 
The Fossil Trigonis9 (Supplement No. 2), by the late Dr. Lyoett, 4 plates. 
The Lias Ammonites, Part VI, by Dr. Wright, 8 plates. 

" The Eocene Flora, Vol. II, Part II, by Mr. J. S. Gardner, 11 plates. 
The Carboniferous Entomostraca, Part I, No. 2 (C(mdunon), by Prof. T. Bupert Jones, 
Mr. J. W. Kirkbv, and Prof. G. S. Brady, 2 plates. 
1884 •{ The Carboniferous Trilobites, Fart n, bv Dr. H. Woodward, 4 ijlates. 

Supplement to the Fossil Brachiopoda, Vol. V, Part m {Candunon), by Dr. Davidson, 

4 plates. ^^ 

. The Lias Ammonites, Part VH, by Dr. Wright, 10 plates. 

" The Eocene Flora, Vol. II, Part III (Coneluaion), by Mr. J. S. Gardner, 7 plates. 
The Stromatoporoids, Part I, by Profl Alleyne Nicholson, 11 plates. 
The Fossil Brachiopoda (Bibliography), Vol. VI (Condtuum), by the late Dr. Davidson 

and Mr. W. H. Dalton. 
The Lias Ammonites, Part VHI (Condusion), by the late Dr. Wright, 1 plate. 

f The Morphology and Histology of Stigmaria Ficoides, by Prof. W. C. Williamson, 
15 plates. 
The Fossil Sponges, Part I, by Dr. G. J. Hinde, Splates. 
The Jurassic Gasteropoda, Part I, No. 1, by Mx. W. H. Hudleston. 
The Inferior Oolite iunmonites, Part I, by Mr. S. S. Buckman, 6 plates. 
The Pleistocene Mammalia, Part VI, by Pro£ Boyd Dawkins, 7 plates. 

!The Fossil Sponees, Part II, by Dr. G. J. Hinde, 1 plate. 
The Palaeozoic I^yllopoda, Part I, by Prof. T. B. Jones and Dr. Woodward, 12 plates. 
The Jurassic Gasteropoda, Part I, No. 2, by Mr. W. H. Hudleston, 6 plates. 
The Inferior Oolite Ainmonites, Fart II, by Mr. S. S. Buckman, 8 plates. 

The Stromatoporoids, Part 11, by Prof. Alleyne Nicholson, 8 plates. 
The Tertiary Entomostraca (Supplement), by Prof. T. Rupert Jones and Mr. C. D. 
Sherbom, 3 plates. 



1885 



1886 



1888 



^e Jurassic Gasteropoda, Part I, No. 3, by Mr. W. H. Hudleston, 5 plates. 

~ te Abunonites, Part III, by Mr. S. S. Buckman, 10 i)lf 
una of the South of England, Part I, by the Bev. G 
4 plates. 
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The Inferior Oolite Ammonites, Part III, by Mr. S. S. Buckman, locates. 

The Devonian Fauna of the South of England, Part I, by the Bev. G. F. Whidbome, 



Title-pages to the Monographs on the Beptilia of the Wealden and Pnrbeck (Supple- 
ments), Kimmeridge Clay, and Mesozoic Formations, and on the Cetacea of 
the Bed Crag. 

TThe Cretaceous Entomostraca (Supplement), by Prof. T. Bupert Jones and Dr. G. J. 
Hinde, 4 plates. 



1889 



^e Jurassic Gasteropoda, Part I, No^, by Mr. W. JB[._HudleBton, 5 plates. 

' >la1 
ina of the South of England, Part II, by the Bev. ( 
12 plates. 
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The Inferior Oolite Ammonites, Part IV, by Mr. S. S. Buckman, 13 plates. 

The Devonian Fauna of the South of England, Part II, by the Bev. G. F. Whidbome, 



^The Stromatoporoids, Part m, by Prof. Alleyne Nicholson, 6 plates. 
The Fossil Ecliinodermata, Cretaceous, VoL U, Part I (Asteroidea), by Mr. W. Percy 
Sladen, 8 plates. 
XLTV ., 1890 < The Inferior Oolite Ammonites, Part V, by Mr. S. S. Buckman, 8 plates. 

The Devonian Fauna of the South of England, Part III, by the Bev. G. F. Whidbome, 

9 plates. 
Title-pages to the Supplement to the Fossil Corals, by Prof. Duncan. 

* These Volumes are issued in two forms of binding; first, with all the Monographs stitched together and enclosed in 
one cover; secondly, with each of the Monographs separate, and the whole of the separate parts placed in an envelope. 
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§ n. LIST OF MONOGRAPHS 
Completed, in course of Publication, and in Preparation. 



1. MONOGRAPHS which have been Completed^ and which maj be bound as separate 

Volnmes^ with directions for the Binding : — 

The Morphology and Histology of Stigmaria ficoides by Prof. W. C. Williamson. {Complete 

with Title-page and Index in the Volume for the year 1886.) 
The Eocene Flora^ Vol. I (Filices), by Mr. J. S. Gardner and Baron Ettingshausen. {Complete 

in the Volumes for the years 1S79, 1880^ and 1882. Title-page, Index, and directions 

for the binding, taill be found in the Volume for 1882.) 
The Eocene Flora^ Vol. II (Gymnospermse)^ by Mr. J. S. Gardner. {Complete in the 
Volumes for the years 1883^ 1884^ and 1885. Title-page, Index, and directions for the 

binding, mil be found in the Volume for 1885.) 
The Carboniferous and Permian Foraminifera (the genas Fusulina excepted)^ by Mr. H. B. 

Brady. {Complete in the Volume for the year 1876.) 
The Tertiary^ Cretaceous^ Oolitic^ Devonian^ and Silurian Corals^ by MM. Milne-Edwards 

and J. Haime. (^Complete in the Volumes for the years 1849, 1851^ 1852^ 1853, and 

1854. The Title-page and Index, with corrected explanation of Plates XVII and XVIII, 

will be found in the Volume for the year 1854.) 
Supplement to the Tertiary^ Cretaceous^ Liassic^ and Oolitic Corals^ by Prof. Martin Duncan. 

{Complete in the Volumes for the years 1865, 1866, 1867, 1868, 1869, 1872, and 1890. 

The Title-page, with directions for binding, will be found in the Volume for the year 1890.) 
The Polyzoa of the Crag, by Mr. G. Busk. {Complete with Title-page and Index in the 

Volume for the year 1857.) 
The Tertiary Echinodermata, by Professor Forbes. (Complete with Title-page in the Volume 

for the year 1852.) 
The Fossil Cirripedes, by Mr. C. Darwin. {Complete in the Volumes for the years 1851, 1854, 

and 1858. The Title-page will be found in the Volume for the year 1854, and the Index 

in the Volume for the year 1858. 
The Post-Tertiary Entomostraca, by Mr. G. S. Brady, the Rev. H. W. Crosskey, and Mr. D. 

Robertson. {Complete, with Title-page and Index, in the Volume for the year 1874.) 
The Tertiary Entomostraca, by Prof. T. Rupert Jones. {Complete, with Title-page and Index, 

in the Volume for the year 1855.) 
The Cretaceous Entomostraca, by Prof. T. Rupert Jones. {Complete, with Title-page and 

Index, in the Volume for the year 1849.) 
Supplement to the Cretaceous Entomostraca, by Prof. T. Rupert Jones and Dr. G. J. Hinde. 

{Confute, with Title-page and Index, in the Volume for the year 1889.) 
The Carboniferous Entomostraca, Part I (Cypridinadse and their allies), by Prof. T. Rupert 

Jones, Mr. J. W. Kirkby, and Prof. G. S. Brady. {Complete in the volumes for the years 

1874 and 1884. The Title-page and Index will be found in the Volume for the year 1884.) 
The Fossil Estherise, by Prof. T. Rupert Jones. {Complete, with Title-page and Index, in the 

Volume for the year 1860.) 
The Trilobites of the Cambrian, Silurian, and Devonian Formations, by Mr. J. W. Salter. 

{Complete in the Volumes for the years 1862, 1863, 1864, 1866, and 1883. The Title- 
page and Index, with directions for the binding, will be found in the Volume for the year 

1883.) 
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The Fossil Merostomatai by Dr. H. Woodward. {Complete in the Volumes for the years 
1865, 1868, 1871, 1872, and 1878. The Tttle-page and Index, with directions for the 
binding, will be found in the Volume for the year 1878.) 

The Fossil Brachiopoda (Tertiary, Cretaceous, Oolitic, and Liassic), Vol. I, bj Mr. T. Davidson. 
(Complete in the Volumes for the years 1850, 1852, 1853, and 1854. The Index will be 
found in the Volume for the year 1854, and corrected Title-page in that for 1870.) 

The Fossil Brachiopoda (Permian and Carboniferous), Vol. 11, by Mr. T. Davidson. {Complete 
in the Volumes for the years 1856, 1857, 1858, 1859, and 1860. The Index will be found 
in the Volume for the year 1860, and corrected Title-page in that for 1870.) 

The Fossil Brachiopoda (Devonian and Silurian), Vol. Ill, by Mr. T. Davidson. {Complete in 
the Volumes for the years 1862, 1863, 1865, 1866, 1868, and 1870. Tlie Title-page and 
Index will be found in the Volume for the year 1870.) 

The Fossil Brachiopoda, Vol. IV, by Dr. T. Davidson. Supplements : Tertiary, Cretaceous, 
Jurassic, Triassic, Permian, and Carboniferous. {Complete in the Volumes for the years 
1873, 1876, 1878, 1880, 1881, and 1882. The Title-page and Index, with directions for 
the binding unll be found in the Volume for the year 1882.) 

The Fossil Brachiopoda, Vol. V, by Dr. T. Davidson. Supplements : Devonian and Silurian. 
Appendix to Supplements, General Summary, Catalogue and Index of the British Species. 
{Complete in the Volumes for the years 1882, 1883, and 1884. The Title-page, with 
directions for the binding will be found in the Volume for 1884.) 

The Fossil Brachiopoda, Vol. VI, by Dr. T. Davidson and Mr. W. H. Dalton. Biblio- 
graphy. {Complete in the Volume for the year 1885.) 

The Eocene Bivalves, Vol. I, by Mr. S. V. Wood. {Complete, with Title-page and Index, in 
the Volumes for the years 1859, 1862, and 1870. The directions for the binding will be 
found in the Volume for the year 1870.) 

Supplement to the Eocene Bivalves, by Mr. S. V. Wood. {Complete, with Title-page and 
Index, in the Volume for the year 1877.) 

The Eocene Cephalopoda and Univalves, Vol. I, by Mr. F. E. Edwards and Mr. S. V. Wood. 

{Complete in the Volumes for the years 1848, 1852, 1854, 1855, 1858, and 1877. The 

Title-page, Index, and directions for the binding, will be found in the Volume for the year 

1877.) 
The MoUusca of the Crag, Vol. I, Univalves, by Mr. S. V. Wood. {The Text, Plates, and 

Index, will be found in the Volume for the year 1847, and the Title-page will be found in 

the Volume for the year 1855.) 
The Mollusca of the Crag, Vol. II, Bivalves, by Mr. S. V. Wood. {Complete in the Volumes 

for the years 1850, 1853, 1855, 1858, and 1873. The Title-page will be found in the 

Volume for the year 1878, and the Index will be found in the Volume for the year 1855, 

and a Note in the Volume for the year 1858). 

The Mollusca of the Crag, Vol. Ill, Supplement, by Mr. S. V. Wood. {Complete in the 

Volumes for the years 1871 and 1873. The Title-page and Index will be found in the 

Volume for the year 1873.) 
Second Supplement to the Crag Mollusca, by Mr. S. V. Wood. {Complete, with Title-page 

and Index, in the Volume for the year 1879.) 
Third Supplement to the Crag Mollusca, by Mr. S. V. Wood. {Complete, with Title-page and 

Index, in the Volume for the year 1882.) 
The Great Oolite Mollusca, by Professor Morris and Dr. Lycett. {Complete in the Volumes 

for the years 1850, 1853, and 1854. The Title-page and Index will be found in the 

Volume for the year 1854.) 
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The Fossil TrigonisB, by Dr. Lycett. {Complete in the Volumes for the years 1872, 1874, 

1875, 1877, and 1879. The Erections for the binding will be found in the Volume for the 

year 1879.) 
Supplement to the Fossil Trigonise, bj Dr. Lycett. {Complete in the Volumes for the years 

1881 and 1888. The Title-page , Index, with directions for the binding , will be found in 

the Volume for the year 1883.) 
The Oolitic Echinodermata, Vol. I, Echinoidea, by Dr. Wright. {Complete in the Volumes 

for the years 1855, 1856, 1857, 1858, and 1878. Title-page, Index, and directions for 

the binding, will be found in the Volume for the year 1878.) 
The Oolitic Echinodermata, Vol. II, Asteroidea, by Dr. Wright. {Complete in the Volumes 

for the years 1861, 1864, and 1880. Title-page, Index, and directions for the binding, 

will be found in the Volume for the year 1880). 
The Cretaceous Echinodermata, Vol. I, Echinoidea, by Dr. Wright. {Complete in the Volumes 

for the years 1862, 1867, 1869, 1870, 1872, 1873, 1875, 1878, 1881, and 1882. The 

Title-page and Index, with directions for the binding, will be found in the Volume for the 

year 1882.) 
The Cretaceous (Upper) Cephalopoda, by Mr. D. Sharpe. {Complete in the Volumes for the 

years 1863, 1854, and 1855, but wants Title-page and Index.) 
The Lias Ammonites, by Dr. Wright. {Complete in the Volumes for the years 1878, 1879, 

1880, 1881, 1882, 1883, 1884, and 1885. The Title-page and Index, with directions for 

the binding, will be found in the Volume for the year 1885.) 
The Fossils of the Permian Formation, by Professor King. Complete, with Title-page and 

Index, in the Volume for the year 1849. Corrected explanations of Plates XXVIII and 

XXVIII* will be found in the Volume for the year 1854.) 
The Beptilia of the London Clay (and of the Bracklesham and other Tertiary Beds), Vol. I, 

by Professors Owen and BeU. {Complete in the Volumes for the years 1848, 1849, 1856, 

and 1864. Directions for the binding. Title-page, and Index, will be found in the 

Volume for the year 1864.) Part I of Vol. II, containing Chelone gigas {to be found in 

the Volume for the year 1880), can be added. 
The Beptilia of the Cretaceous Formations, by Prof. Owen. (^Complete in the Volumes for the 

years 1851, 1857, 1868, 1862, and 1864. Directions for the binding. Title-page, and 

Index, will be found in the Volume for the year 1864.) 
The Beptilia of the Wealden and Purbeck Formations, by Professor Owen. {Complete in the 

Volumes for the years 1853, 1854, 1855, 1856, 1857, 1858, 1862, and 1864. Directions 

for the binding. Title-pages, and Index, will be found in the Volume for the year 1864.) 
The Beptilia of the Wealden and Purbeck Formations (Supplements 4—9), by Professor 

Owen. {Complete in the Volumes for the years 1871, 1873, 1876, 1878, 1879, and 1888. 

Directions for the binding, Title-page, Preface, and Table of Contents, will be found in 

the Volume for the year 1888.) 
The Beptilia of the Kimmeridge Clay Formation, by Professor Owen. {Complete in the 

Volumes for the years 1859, 1860, 1868, and 1888. Directions for the binding. Title- 
page, Pr^ace, and Table of Contents, will be found in the Volume for the year 1888.) 
The Beptilia of the Liassic Formations, by Professor Owen. {Complete in the Volumes for 

the years 1859, 1860, 1863, 1869, and 1881. Directions for the binding, Title-pages, 

and Index, will be found in the Volume for the year 1881.) 
The Beptilia of the Mesozoic Formations, by Professor Owen. {Complete in the Volume for 

the years 1873, 1875, 1877, and 1888. Directions for the binding. Title-page, Preface, 

and Table of Contents, will be found in the Volume for the year 1888.) 
The Bed Crag Cetacea, by Professor Owen. {Complete in the Volume for the years 1869 and 
1888. Directions for the binding, Title-page, Preface, and Table of Contents, will be 

found in the Volume for the year 1888.) 
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The Fossil Mammalia of the Mesosoic Formations, by Professor Owen. (Complete ^ with 71/fe- 

page and Table of Contents, in the Volume for the year 1870.) 
The Fossil Elephants^ by Professor Leith Adams. {Complete in the Volumes for the years 

1877, 1879, and 1881. Directions for the binding. Title-page, and Index will be found 

in the Volume for the year 1881. 



2. MONOGRAPHS in course of Publication :— * 

The Eocene Flora, by Mr. J. S. Gardner. 

The Fossil Sponges, by Dr. G. J. Hinde. 

The Crag Foraminifera, by Messrs. T. Bapert Jones, W. E. Parker, and H. B. Brady .f 

The Stromatoporoids, by Prof. H. Alley ne Nicholson. 

The Jurassic Gasteropoda, by Mr. W. H. Hudleston. 

The Palaeozoic Phyllopoda, by Prof. T. Rupert Jones and Dr. H. Woodward. 

The Trilobites, by Dr. H. Woodward. 

The Inferior Oolite Ammonites, by Mr. S. S. Bnckman. 

The Belemnites, by Professor Phillips.| 

The Sirenoid and Crossopterygian Ganoids, by Professor Miall. 

The Fbhes of the Carboniferous Formation, by Prof. Traquair. 

The Fishes of the Old Red Sandstone, by Messrs. J. Powrie and E. Ray Lankester, and 

Professor Traquair. 
The Pleistocene Mammalia, by Messrs. Boyd Dawkins and W. A. Sanford. 
The Fauna of the Devonian Formation of the South of England, by the Rev. G« F. Whidbome. 



8. MONOGRAPHS which are in course of Pbepakation : — * 

The Fossil Cycadese, by Mr. W. Carrutbers. 

The Graptolites, by Prof. Lapworth. 

The Carboniferous Entomostraca, Part II (Leperditiadae), by Prof. T. Rupert Jones. 

The Wealden, Purbeck, and Jurassic Entomostraca, by Prof. T. R. Jones. 

The Purbeck MoUusca, by Mr. R. Etheridge. 

The Rheetic Mollusca, by Mr. R. Etheridge. 

The Cambrian Fossils, by Dr. H. Hicks. 

The Silurian Fish Bed, by Dr. Harley. 

The Fossils of the Budleigh Salterton Pebble Bed, by the Rev. G. F. Whidbome. 



* Members having specimens which might assist the authors in preparing their respective 
Monographs are requested to communicate in the first instance with the Honorary Secretary, 
t Will be finished by Prof. T. Rupert Jones. 
X Unfinished through the death of the Author, but will be continued by Mr. G. C. Crick. 

4 
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§ V. STBATioaAPHiCA.L Tablb exHHtinff the British Fossils already fiffvred and deseri&ed 
IS tie Annual Volumks (1847 — 1890) of the Pal^ontogeaphical Socibtt. 



ABTICULATA. 
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11865 J" 
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■ 1856. 1856, 
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1868 I 
1878 f 
1878 J 



Num. — The nnmben iu tb« above List rafer to the Volames iuoed for thote Date*. 
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Stbatigraphical Table exhibiting the British Fossils already figured and described in 
tie Annual Volumbs (1847 — 1890) of the Paljbontographical Society (continued). 
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Nora. — The numbers in the above List refer to the Volnmes issued for those Dates. 
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LABECHIA CONFERTA. 
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In internal structure tlie coenosteum consists of stout, circular or oval, radial 
pillars, wliich hare a diameter of ^ to ^ mm., and terminate upwards in pointed 
extremities, each being traversed by a central canal. The pillara give rise to 
radiating " arms " or plates, which unite with one another in such a manner that 
the entire apace between the pillars becomes filled with a tissue of calcareous 
vesicles, the convexities of which are directed upwards. 

Obs. — This well-known species occurs typically in the form of laminar ex- 
pansions, with an epithecate base and peduncle of attachment; but in some 
instances an encrusting habit of growth is observable. Young examples (Plate 
III, figs. 9 and 10) may be only 2 or 3 cm. in diameter and 1 mm. in thickness ; 
but old specimens may be of greater size, perhaps a foot in diameter, and may 
reach a thickness of 2 — 3 cm. A single specimen often consists of two or more 
superposed colonies. The surface differs from that of many Stromatoporoids in 
the complete absence of " mamelons " and of any indications of an astrorhizal 
system, though studded throughout with prominent tubercles, which may be about 
^ mm. in height, and about the same diameter at their base. The tubercles 
may be placed about ^ to J mm. apart, or may be in contact, often coalescing 
in sinuous rows. The apices of the tubercles may be simply rounded or pointed, 
and may be apparently imperforate. In other cases a distinct circular aperture 
may be detected at the apex of a pillar, though it is not clear that this is not the 
result of weathering. 

Vertical sections (Plate XX, fig. 1 ; and Fig. 18, B) show that the coenosteum 




Fte. 18.— S«otiQD« of L<Aaehia BO»ftrta, LodmL ip., enlarged tirelv« timei. Weulock LimMtoue, Iran- 
bridge. A. Tangential aeetion. B. VertlcRl section, pp. Badial pillan. ee. Cininectiiig-proc«Mes 



is essentially composed of very stout radial pillars which spring from the basal 
epitheca and are continued to the upper surface, where they terminate in the 
prominent tubercles above spoken of. The interspaces between the pillars are 
occupied by a vesicular tissue formed by the coalescence of connecting-processes 
or *' arms," given out from the piUars, the convexities of the vesicles being turned 
towards the upper surface. 
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Tangential sections (Plate XX, fig. 2 ; and Fig. 18, A) show that the radial pillars 
are hollow, each being traversed by a well-marked axial canal. The tissue forming 
the periphery of the pillars (Plate XX, fig. 3) is composed of very delicate laminso, 
which surround the axial canal concentrically, and which often show a minute 
cribriform structure. The connecting-processes spring from this tissue, and can 
commonly be followed in vertical sections for a considerable distance into the 
substance of the pillars. Tangential sections further exhibit irregular dark lines 
connecting the transversely divided radial pillars ; these lines are the cut edges of 
the vesicular plates or processes which fill the intervals between the pillars. 

There is, apparently, a complete absence of definite zooidal tubes or surface- 
apertures, and the " concentric laminae '' of the ordinary Stromatoporoids are 
represented solely by the vesicular tissue which unites the pillars together. 

L. conferta differs from the L. ohioeTisis^ Nich., of the Ordovician Rocks of North 
America in the fact that the radial pillars are of larger size, the surface-tubercles 
being correspondingly bigger, while the interstitial vesicular tissue is of a coarser 
type and is present in smaller amount. In its general external appearance 
L. conferta nearly resembles the Lophiostroma {Labechia?) Schmidtii^ of the 
Silurian Rocks of the Island of Oesel ; but the surface-tubercles of the latter are 
much larger, while the internal structure appears to be wholly different. 

Distribution. — Labechia conferta appears to be wholly confined to the Silurian 
Rocks (Upper Silurian of Murchison). It is a common species in the Wenlock 
Limestone of Britain, occurring at Ironbridge, Dudley, Dormington, Longhope, 
&c. I have also specimens from the Wenlock Limestone of Gk)tland (collected by 
Prof. Lindstrom) ; but the species has not been recognised as occurring in the 
Silurian Rocks of Esthonia or Oesel. 



2. Labechia soabiosa, n. sp. PI. XX, figs. 4—6. 

Coenosteum forming a small discoid expansion, with a concentrically striated 
basal epitheca (Plate XX, fig. 5). The upper surface is flat, and is covered with 
irregular tubercles, which are usually multiple and are mostly placed from ^ to 

^ Labechia ? Schmidtii was described by me at some length in the * Annals and Magazine of 
Natural History,' ser. 5, vol. xviii, 1886. Judging from its apparent structure it cannot be referred to 
the genus Labechia, and I propose for it the generic name of Lophiostroma, The genus is characterised 
by the possession of a laminar ccenosteum, composed throughout of sharply undulated, closely approxi- 
mated, and exceedingly thin calcareous lamellsB. The upward bondings of these lamellsB give rise to a 
series of spurious pillars, the superior extremities of which appear on the surface as prominent 
tubercles, while the downward bondings correspond with the interspaces between these. The under 
surface is covered with a concentrically-striated epitheca. 
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1 mm. apart, their size and height being variable (Plate XX, fig. 4). The only 
known specimen is about 2^ cm. in length by 2 cm. in width. 

I have felt much hesitation in giving a name to this form, as I have only a 
single small specimen of it, and have therefore been unable to examine its internal 
structure by means of thin sections. It is clear, however, that we have to deal 
here with a species of Labechia which is distinct from L. conferta. The young 
form of the latter (Plate III, figs. 9 and 10) is an exceedingly thin, coin-shaped 
plate, epithecate below and tuber culate above. On the other hand, the specimen 
here described as L. scdbiosa is not coin-shaped, and it is uncertain whether it is a 
young example or is fully grown. Moreover, the character of the tuberculation 
of the upper surface is very distinct from that shown in young examples of L. 
conferta, the tubercles being larger and more remote, while their distribution is 
irregular and does not show any radial tendency, and they are commonly multiple 
in structure. 

Distribution. — ^Wenlock Limestone, Dudley. 



3. Labechia stylophora, n. sp. PI. XX, figs. 7 and 8. 

The coenosteum in this species is of unknown form, but is probably laminar. 
It consists of irregularly undulated laminsB, traversed by strong radial pillars, and 
so disposed as to give rise to the formation of a number of cylinders, which run 
at right angles to the general mass (Plate XX, fig. 7). The cylinders are about 
8 or 9 mm. in diameter, and are placed about 5 mm. apart ; and the radial pillars 
within them are so arranged as to be parallel with the axis of the cylinders in the 
middle line, while they are directed more or less transversely to the cylinder 
towards the circumference of the latter (Plate XX, fig. 8). The radial pillars are 
rounded or somewhat quadrangular in form, about two occupying the space of 
1 mm. ; and the interstitial vesicular tissue is exceedingly delicate, four or five 
vesicles occupying the space of a millimetre measured vertically. 

Owing to the peculiar state of preservation of all the specimens of L. stylophora 
which I have seen, thin sections fail to yield any information further than that 
afforded by polished slabs. The species is, however, clearly distinguished from 
all other known forms of the genus by its unique mode of growth, its characteristic 
cylinders reminding one closely of the similar structures seen in the coenosteum 
of Acti/nostroTna verrucosumy (Joldf . sp. 

Distribution. — Not very uncommon in the Middle Devonian Limestones of 
Shaldon, South Devon. 
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4. Labeohia serotina, Nich. Fig. 19. 

Labecbia sebotina, NiehoUan. IntroductioD, p. 46, 1885. 

— — — Ann. and Mag. Nat. Hist., set. 6, vol. xviii, p. 16, 

1886. 

Gleneral form and surface of the ccenosteum unknown. In internal structure 
the skeleton is composed of cylindrical radial pillars, which have a diameter of 
about ^ mm., and which are traversed by large axial canals. The canals of the 
pUlars are provided with curved internal partitions, which run transversely to the 
canal, and have their convexities turned upwards. The pillars are very rarely 
isolated, but are mostly in contact laterally in such a way that they give rise to 
sinuous rows, forming a network of much the same pattern as that produced by 
the corallites of Salysites escharoides, Lamk. sp. The interspaces between the 
winding rows of pillars are crossed by delicate calcareous fibres or plates, which 
connect the pillars together, and which are only rarely and partially vesicular. 
These connecting plates are usually straight, and are only occasionally curved ; 
hence they give to vertical sections the aspect of a tabulate coral. 




FtQ. 19. — Labechia leroliaa, Nich. DevODUn, Teignmoatb. A. Taagential section, enlarged twelve 
times, sboniog the arrangement of tlie pillars ia short interlacing tovB, and their large aiml canals. 
B. VerUcal aoction, Bimilarly enlarged, shoniDg tbe partitioning of the aiisl canals of the pillars by 
transverse plates, and their connection b; nnmeroDB horiiontal "arms." C. A single radial pillar 
Airther enlarged, showing its pointed extremity. 

The only example which I possess of this remarkable Stromatoporoid is a 
small polished fragment from a Devonian Limestone of Devonshire, which I 
purchased from Mr. Sclater, of Teignmouth. The structure of the skeleton differs 
so widely from that of the ordinary species of Labechia that it is unnecessary to 
compare it minutely with these. The characteristic features of L. serotina are 
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the confluence of the radial piUars into a reticulation of sinuous rows, the large 
size of the axial canals, the presence of curved transverse partitions in the in- 
terior of the axial canals of the pillars, and the fact that the interstitial tissue is 
composed of straight horizontal plates, which but rarely become vesicular, and 
then only to a very limited extent. 

Distribution. — Middle Devonian of Devonshire. The only known specimen is 
in a red limestone, and is probably from the neighbourhood of Torquay. 



5. Labbohia canadensis, Nick, and Mur. sp (?). PL XX, fig. 9. 

Stbomatocebium canadense, NiehoUon and Murie. Journ. Linn. Soc. Zoo)., vol. 

xiv, p. 223, pi. iii, figs. 9, 10 (1878). 
Labechia CAifADEifsis. NicTioUon. Mon. Brit. Stromatoporoide, pi. ii, figs. 8—6, 

1886. 
— — — Ann. and Mag. Nat. Hist., ser. 6, vol. xviii, 

p. 14, pi. ii, fig. 6, 1886. 

Typical American examples of this species have a generally massive coenosteum, 
the upper surface of which is not fuUy known. The skeletal tissue (Plate II, figs. 
4 and 5) consists of large, comparatively remote, and irregularly developed radial 
pillars, which are united by a very irregularly developed vesicular interstitial 
tissue, the cells of which are usually of large size and irregular form, though 
occasionally of moderate dimensions. The vesicles have their convexities turned 
upwards, and the radial pillars terminate upwards in pointed extremities. 

This species is distinguished from all the other forms of the genus by its 
irregular and often remote radial pillars, and by the large size and irregular form 
of the interstitial cells. The only British specimen which I should feel disposed 
to identify with L. canadensis is a massive Stromatoporoid collected by Mrs. 
Robert Gray in the Ordovician limestones of the neighbourhood of Girvan. Un- 
fortunately this specimen, as, indeed, is usual in all examples of the species which 
I have examined, is in a highly mineralised condition, and its characters cannot 
therefore be determined with absolute certainty. Vertical sections (Plate XX, 
fig. 9) show longitudinal rows of large-sized lenticular vesicles, of very irregular 
dimensions, and thus closely resemble corresponding sections of typical examples 
of L. canadensis. The vesicles vary from less than a millimetre to about 3 mm. 
in their long diameter. On the other hand, though the vesicular tissue is 
sufficiently well marked, there are only obscure indications of the presence of 
the radial pillars, which must have existed if the species is rightly identified. 
Upon the whole, however, I have little doubt but that this specimen is really 



164 BRITISH STROMATOPOROIDS. 

referable to L. canadensis^ since the radial pillars are commonly more or less 
entirely destroyed in undoubted examples of this species. If we were to suppose 
that radial pillars were really wanting, the specimen would have to be referred to 
the genus Rosenella^ Nich. ; but this reference is negatived by the fact that the 
upper surfaces of the vesicles, as seen in vertical sections, are quite smooth, and 
are completely destitute of the tubercles which are present in this situation in all 
species of the genus Bosenella. 

Distribution. — A single large specimen was collected by Mrs. Robert Gray in 
the Aldons Limestone (Ordovician) at Aldons, near Girvan. The typical forms of 
the species are found in the Trenton Limestone of Peterborough and Lake 
Couchiching in Ontario. The species also occurs in the Ordovician Rocks 
(" Wassalem Beds ") of Saak in Esthonia. 



Family— STROMATOPORID^ . 
Germs 1. — Steomatopoba, OoJdfuss (emend.), 1826. 

(Introduction, p. 91.) 

1. Steomatopoba oonoenteioa, Goldfuss. PI. Ill, fig. 5 ; PI. XI, figs. 15 — 18 ; PI. 

XX, fig. 10 ; PL XXI, figs. 1—3 ; and 
PL XXIV, figs. 9 and 10. 

Stbomatofoba conoentbiga, Goldfuss, Petref. Germ., p. 22, pi. viii, fig. 5, 1826, 
? — — Michelin. Iconographie Zoophytologique, p. 190, 

pi. xHx, fig. 4, 1840-47. 

— — Nicholson. Monogr. Brit. Strom., Introduction, 

p. 2, pi. xi, figB. 15—18, 1886. 

— — Wcuigen and Wentzel. '* Salt Bange Fossils," False- 

ontologia Indica, No. 7, pi. cxx, figs. 
4 and 5, and pi. cxxi, 1 a — 1 c, 1887 
(figured, from European specimens, 
but not described). 

— — Wentzel, Ueber fossile Hydrocorallinen, " Lotos," 

Neue Folge, Bd. ix, Taf. ii, figs. 4 and 
' 5, and Taf. iii, figs. 1 and 2 (figures 
only), 1889. 

The coenosteum in this species is massive, spheroidal, cylindrical or bluntly 
conical, or irregular in form, often attaining a very large size. The base of 
attachment seems to have been small, and an epithecal membrane does not appear 
to have been developed. The skeleton always consists of successive '* latilaminsB,'' 
or concentric strata, whicb are generally 2 to 3 mm. in thickness, and mark 
periodic intermissions in the process of growth (Plate XX, fig. 10, and Plate 
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XXI, fig. 1). Each latilamina is made up of a number of trabecular concentric 
laminsB, which are simply curved or are usually but slightly undulated, the surface 
being, therefore, usually free from prominences. Pointed eminences or " mame- 
lons " are, however, present in one variety of the species {8. concentrica^ var. 
coUiculata, Nich.). 

Astrorhizae are usually fairly numerous and are generally 6f small size (Plate 
XXI, fig. 3). In one form (var. coUiculata) the astrorhizas are disposed in vertical 
systems, and are often surrounded by concentrically disposed laminsB, thus giving 
rise to " astrorhizal cylinders ;'* and in another form, which may be provisionally 
referred here (var. astrigera, Nich.), the astrorhizsB are large and spreading^ The 
surface of the coenosteum, when well-preserved, exhibits vermiculate and inoscu- 
lating ridges corresponding with the reticulated skeleton (Plate XXI, fig. 3). 

As regards its internal structure, the coenosteum is of the strictly ** reticulate " 
typ0> the radial pillars and horizontal connecting-processes being fused with one 
another to form a continuous and complex network traversed by correspondingly 
complex anastomosing canals (Plate XI, figs. 16—18). Distinct zooidal tubes, of 
a somewhat irregular and tortuous form, are developed, and are crossed by a 
moderate number of transverse partitions or " tabulsB." The skeleton-fibre itself 
is minutely porous in structure, and is from i to ^ mm. in diameter, the reticu- 
lated tissue which it forms being thus very dense. 

Obs. — The typical examples of Stromatopora concentrica, Goldf., are usually 
spheroidal or subcylindrical in shape, and vary from about an inch up to over a 
foot in diameter. The latilaminae are concentric with the general surface, and are 
either simply curved or are thrown into wide undulations (Plate XX, fig. 10). In 
the form which I have named, 8. concentricaj var. coUiculata^ the coenosteum is 
cylindrical or cylindro-conical in shape, and the latilaminsB are rolled concentrically 
round an imaginary central axis. Though the latilaminsB form such a conspicuous 
feature in this species (Plate XXI, fig. 1), it can hardly be said that this feature is 
developed to a greater extent in 8. concentrica^ Goldf., than it is in 8. GarteH^ Nich., 
or 8. typica, Rosen, or in some other Stromatoporoids of entirely different affinities 
(as, for example, in certain forms of Actinostroma stellulatuniy Nich.). 

As regards its internal structure, 8. concentrica presents the completely reticu- 
late skeleton of all the species of 8troinatopora proper ; but the blending of the 
radial and horizontal elements of the coenosteum is not so complete as to prevent 
the ready recognition of the radial piUars in properly prepared vertical sections. 
Owing to the comparative distinctness of the radial pillars (Plate XI, fig. 18) the 
zooidal tubes are clearly marked out as irregular, often sinuous, vertical tubes, the 
internal cavities of which are crossed by remote transverse " tabulae." Tangential 
sections (Plate XI, figs. 16, 17) are, in general, readily distinguished from corre- 
sponding sections of allied species of the genus by the comparative density and 
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closeness of the reticulation, due in part to the coarse nature of the skeleton-fibre, 
and in part to the proportionately small size and the irregular distribution of the 
canals which traverse the coenosteum. The skeleton-fibre is minutely porous (Plate 
XXI, fig. 2), but in very many cases, where the skeleton has not been perfectly 
preserved, the pores are represented by dark or cloudy dots only. 

Two principal groups of forms of 8. concentrica may be distinguished, to which 
a third, of a more doubtful nature, may be provisionally added. 

The first group comprises what may be considered the normal form of the 
species, in which the coenosteum is spheroidal or irregular in shape, the latilaminse 
are simply curved or undulated, and the surface is smooth and without " mame- 
lons." The astrorhizae (Plate XXI, fig. 3) are small, theii* centres being from 
7 to 10 mm. apart, and are not surrounded by sheaths of concentrically disposed 
laminas (** astrorhizal cylinders ''). 

The forms of the second group may be included under the varietal name of 8. 
concentrica, var. colliculata, Nich. In this variety the coenosteum usually has the 
form of a thick cylinder, with a bluntly conical apex (Plate III, fig. 5), composed 
essentially of laminae rolled concentrically round a vertical line. The astrorhizae 
are comparatively small, but are developed in superimposed groups, and are 
commonly the centres of more or less definite ** astrorhizal cylinders," the spaces 
between which are filled up by undulated and flexuous laminae. Owing to this 
disposition of the astrorhizae, the surface exhibits numerous eminences or " mame- 
lons,'' which may be rounded or sometimes acuminate, or at other times more or 
less drawn out in the direction of the long axis of the fossil (Plate III, fig. 5). 
The minute structure of the skeleton in this variety does not difffer in any recog- 
nisable respect from that of normal examples of the species. 

To the above I may add, under the provisional name of 8. concentrica^ var. 
astrigera^ Nich., a third group of forms distinguished essentially by the large size 
of the astrorhizae, the centres of which may be 2 or 3 cm. apart, while their 
branches are comparatively few, and divide dichotomously at wide intervals 
(Plate XXrV, fig. 10). The only examples of this form with which I am 
acquainted occur in the Devonian Limestones of Devonshire, and their state of 
preservation is, unfortunately, such that I can say nothing as to the general form 
of the coenosteum, or the condition of the surface. The best-preserved examples 
of this form which have come under my notice exhibit a microscopic structure of 
the skeleton which, except as regards the astrorhizae, appears to agree in all 
essential respects with that of typical examples of 8. concentrica. In the worse- 
preserved examples the skeleton has been more or less extensively replaced by 
calcite and its canal-system filled up with calcareous mud, thin sections thus 
appearing under the microscope in a " reversed" condition (Plate XXIV, fig. 9). 
In thin slices of such examples the astrorhizal canals often show a singular 
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structure, oval or circular clear spaces separated by dark intervals marking out the 
lines of the principal tubes (Plate XXIV, fig. 9). This curious phenomenon is 
easily recognised in polished sections of this form, even by the naked eye, or with 
a lens, but I cannot give any satisfactory explanation of it. The skeleton in this 
form grows in " latilaminas," as in the ordinary examples of the present species. 
The large size and characteristic form of the astrorhizsB in this type might, how- 
ever, perhaps justify us in considering it as a distinct species of Stromatopora 
rather than as a mere variety of 8. conceiitrica^ Goldf . 

Specimens of all the three forms of 8. concentrica above distinguished commonly 
occur in the '* Caunopora-state." In such specimens the " Caunopora-tubes " are 
generally of very small size, usuaUy about ^ mm. in diameter, but sometimes 
reaching a diameter of f mm. The tubes are connected with one another by 
horizontal stolons, as is the case with " Caunopora-tubes " generally, but I have 
not recognised in them any structures of the nature of '* tabulsB," nor do they 
appear to be provided with septal spines. 

8. concentrica^ Goldf., is more or less nearly related to 8. Carteri^ Nich., and 
8. discoidea^ Lonsd., and, in a less degree, to 8, Hiipschii^ Barg., in all of which 
the skeleton-fibre is thick and coarse. From S. Hiipschii the present species is 
readily distinguished by the much less open reticulation of the skeletal frame- 
work, while the radial pillars and zooidal tubes are not so regular nor so well 
developed. The skeleton-fibre of 8. Hiipschii is, moreover, even more coarse than 
that of 8. concentrica^ while its coenosteum does not grow in latilaminaa. 8. dis- 
coidea^ Lond., also has a thicker skeleton-fibre than that of 8. concentrica (J to 
I mm. in diameter as compared with i to ^ mm. in the latter) ; and is at 
once distinguished from the present species by its extraordinarily developed 
astrorhizal system. 8. Carteri, Nich., again, grows in latilaminsa, but the skeleton- 
fibre is of a finer character than that of 8. concentrica (about ^ or ^ nim. in 
diameter) and the general reticulation of the skeleton is much more lax and open. 
Moreover, the skeleton-fibre of 8. Carteri is more coarsely porous than that of 
8. conceni/rica. Lastly, 8. typica, Rosen, has a skeleton-fibre of about f mm. in 
diameter, and the general coenosteal tissue is much less dense than that of 8. con- 
centrica, while the radial pillars and tabulate zooidal tubes are much better 
developed than in the latter species. 

I have found it impossible to draw up a satisfactory synonymy of this species, 
owing to the great diflficulty of determining the real nature of many of the forms 
described under this name by older writers. The 8, concentrica of Michelin 
(* Iconographie Zoophytologique,' p. 190, pi. xlix, fig. 4, 1840 — 47) is quoted 
from both Devonian and Silurian localities, and thus clearly cannot be relied 
upon ; and though his figure might answer very well for that of a fragment of 8. 
concmilrica^ Goldf., it would stand even better for one of Actinostroma stellulatvm^ 

23 
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Nicli. The species described by Lonsdale (* Sil. Syst./ p. 680, pi. xv, fig. 31, 
1839) as 8. concentrica is really Clathrodictyon striatellum^ D'Orb. sp. The form 
described under this name by Phillips (* Pal. Foss. of Cornwall, &c.,' p. 18, pi. x, 
fig. 28, 1841) appears to be an example of a hitherto undescribed Stromato- 
poroid which occurs commonly in the Devonian Limestones of Devonshire, and 
which will, I think, prove to be referable to the genus Hermatostrorna. At any 
rate, the 8. concentrica of Phillips is certainly quite distinct from the form which 
rightly bears this name. The fossil noted by M^Coy from the Carboniferous 
Limestone of Ireland (* Synopsis of the Carb. Foss. of Ireland,' p. 193, 1844), 
under the name of 8. concentrica , Lonsd., is described with extreme brevity and is 
not figured, so that its true nature is wholly doubtful, though it may be taken 
for certain that it is not the present species. On the other hand, the fossil 
described by M^Coy from the Devonian Limestones of Devonshire as 8. concentrica^ 
Goldf. (* Brit. Pal. Foss,' p. 65, 1851), is clearly an Actinostroma^ and is probably 
identical with A. clathratum^ Nich. The 8. concentrica of Bargatzky (*Die 
Stromatoporen des rheinischen Devons, p. 54, 1881) is unquestionably the form 
which I have described under the name of Actinostroma clathratum^ and has no 
relationship with the 8. concentrica of Goldfuss. Under the name of 8. concentrica^ 
Goldf., Prof. Ferd. Roemer (* Leth. Pal.,' p. 538, 1883) includes a number of dis- 
tinct species of Stromatoporoids of Devonian age, and it is not possible to deter- 
mine how far his descriptive remarks really apply to the true 8. concentrica of 
Goldfuss. The figures which accompany his description (loc. cit.. Atlas, Taf. 
xxvi, figs. 3a, 36) would seem to be probably referable to Actinostroma stellu- 
latum J Nich. The form identified as 8. concentrica^ Goldf., by Dr. Maurer (* Die 
Fauna der Kalke von Waldgirmes,' p. 108, Taf. ii, figs. 12, 13, 1885) is referable 
in reality to Actinostroma stellulatum^ Nich., but is very badly preserved. Lastly, 
the form described as 8. concentrica^ Goldf., by Freeh ("Die Korallenfauna des 
Oberdevons," *Zeitschr. d. deutschen geol. Gesellschaft,' p. 116, Jahrg., 1885) is 
also an Actinostroma^ and is apparently partly referable to A. clathratum^ Nich., 
and partly based on A. verrucosum, Goldf. sp. 

Distribution. — Stromatopora concentrica^ Goldf., so far as at present known, is 
a purely European species, and is entirely confined to the Devonian Rocks. The 
normal form of the species occurs, not uncommonly, in the Middle Devonian 
Limestones in the neighbourhood of Gerolstein, and occurs also at Sotenich, but 
seems to be absent from the limestones of the Paffrath area. In Britain, the 
typical form of the species occurs in the Middle Devonian Limestones of 
Lummaton, in Devonshire, in strictly characteristic examples. It is also found 
in the Devonian pebbles of the Triassic conglomerates at Teignmouth ; but 
it is always a rare form. The form which I have called 8. concentrica^ var. 
colliculata^ is common at Gerolstein, commoner, in fact, than the normal form of 
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the species, and it likewise occurs at Sotenich. Examples of this variety also 
occur in the Devonian pebbles of Teignmouth. Lastly, the type which I have 
provisionally designated 8. concentrica^ var. astrigera^ appears to be confined to the 
Devonian Limestones of Devonshire, occurring in the Teignmouth conglomerates, 
and in the limestone of ChinkenweU Quarry, near Marychurch. 



2. Stbomatopoba typioa, von Rosen. PI. I, fig. 3 ; PI. V, figs. 14 and 15 ; PI. XXI, 

figs. 4—11 ; and PI. XXII, figs. 1 and 2. 

Stbomatopoba ttpioa, von Rosen, Ueber die Natur der Stromatoporen, p. 58, 

Taf. i, figs. 1—3, and Taf. ii, fig. 1, 1867. 
— — Nichohon, Monogr. Brit. Stromatoporoids, General Intro- 

duction, pi. i, fig. 3, and pi. y, figs. 14 and 
15, 1886 (figured but not described). 

The coenosteum in this species is typically hemispherical or discoid, more 
rarely laminar, with a flattened or concave base which is covered by a concen- 
trically wrinkled epithecal membrane (Plate XXI, figs. 4 and 5), the organism 
being usually attached to foreign bodies by a limited portion of its lower surface. 
The size of the coenosteum varies from less than two centimetres up to a foot or 
more at its base. 

The mode of growth is always by distinct " latilaminaB,'* which are not made 
up of recognisable finer concentric laminsB, and which are always gently curved or 
bent, the exterior being thus destitute of conspicuous eminences or ** mamelons." 
The surface, in well-preserved examples, shows a minutely vermiculate network 
(Plate XXI, fig. 7), pierced by innumerable small and close-set circular apertures, 
representing the mouths of the zooidal tubes. Astrorhiza9 are always developed 
in great numbers, but are slightly branched, and are of small size, their centres 
averaging about 6 mm. apart. Tbey may be superimposed in vertical systems, 
with a common axial canal to each system ; but this arrangement is rarely distinct, 
each astrorhiza usually showing two or more small apertures at its centre where 
it terminates on the surface. 

As regards its internal structure, the skeleton is completely ** reticulate,'* the 
horizontal elements of the coenosteum ("connecting-arms") being indistinctly 
developed as separate from the radial pillars. The skeleton-fibre is about \ mm. 
in diameter, and is minutely porous (Plate XXI, figs. 9 and 10), the network formed 
by its inosculations being of a close and fine character. Vertical sections 
(Plate XXII, fig. 2) show that the radial pillars are quite distinct, and are separated 
by well-developed, approximately vertical zooidal tubes, the cavities of which are 
intersected by numerous transverse partitions or ** tabulsB." From six to eight 
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zooidal tubes, with their intervening radial pillars, occupy a space of 2 mm. 
measured at right angles to their length. Tangential sections (Plate XXII, fig. 1) 
show the finely reticulated skeletal network, pierced by the generally round 
openings of the transversely divided zooidal tubes and traversed by the branching 
astrorhizal canals. The latilaminar structure of the skeleton is also well 
exhibited by vertical sections. 

Obs. — The form of the coenosteum in 8. typica is essentially discoidal, 
with a basal epitheca, the smallest example seen being 1^ cm. in diameter. 
Young specimens (Plate XXI, figs. 4 — 6) are thin, approximately circular discs, 
fixed basally to foreign objects by a small peduncle of attachment, or, at other 
times, by a large portion of the under surface. In some cases the discoidal or 
laminar form is more or less completely retained throughout life, few latilaminsa 
being produced, and these being widely extended laterally. More usually, the 
successively produced latilaminas not only extend beyond the margins of the 
previously formed disc, the coenosteum thus increasing in diameter ; but each 
stratum is thicker in the middle than at the periphery, so that the colony assumes 
a hemispherical shape, with a flat or concave base (Plate XXI, fig. 8). Large 
specimens may exceed a foot in diameter, but the hemispherical form is usually 
more or less closely retained. 

Latilaminar growth is almost as marked a feature as in 8. concentrica^ Goldf., 
each latilamina consisting of a single layer of zooidal tubes. The latilaminsa are 
always in gentle curves or slight undulations, conforming with the surface of the 
hemispherical coenosteum. The astrorhizsB of 8. typica are characteristic in their 
great numbers, small size, and few straggling branches (Plate XXI, fig. 7). Usually 
their centres are 5 or 6 mm. apart, but they may be more widely spaced than this. 
An arrangement of the astrorhiza9 into vertically superimposed systems, each 
with a common axial canal, can often be made out ; but this is not a conspicuous 
feature, and " astrorhizal cylinders " are never developed, the surface of each 
successive latilamina being thus devoid of eminences or " mamelons " corre- 
sponding with the astrorhizal centres. 

The skeleton-fibre (Plate I, fig. 3, and Plate XXI, figs. 9 and 10) is minutely 
porous, and this structure is more or less clearly recognisable in all well-preserved 
examples. In some examples, however, the skeleton-fibre appears to have under- 
gone a sort of change, in virtue of which it appears in vertical sections as if 
traversed by innumerable perpendicular and horizontal dark strisB. This 
appearance has been figured by Baron von Rosen (' Ueber die Nat. der Strom.,' 
Taf. i, fig. 2), and is not uncommonly seen in specimens from Gotland or Esthonia, 
but only in examples which can be otherwise shown to have undergone more or 
less alteration. As has been previously pointed out (p. 145), vertical sections of 
specimens in which the skeleton-fibre has been altered in the way just described 



STROMATOPORA TYPICA. 171 

show a singular resemblanoe to corresponding sections of Actinostroma dstroitesy 
▼on Rosen, sp. 

Owing to the imperfect development of the horizontal elements of the skeleton 
as distinct structures, " concentric laminae," in the strict sense of the term, can 
hardly be said to exist, the skeletal tissue being thoroughly reticulate. Tangen- 
tial sections (Plate XXII, fig. 1) exhibit a close calcareous network, traversed 
horizontaUy or more or less obliquely by the branching astrorhizal canals, and 
pierced by close-set oval or circular pores, representing transverse sections of the 
zooidal tubes. On the other hand, vertical sections (Plate XXII, fig. 2) show that 
each latilamina consists of a series of closely arranged slightly flexuous radial 
pillars, which probably run from the bottom to the top of the latilamina without a 
break, though they are necessarily so cut in sections as to appear to be more or 
less discontinuous. The radial pillars are connected at intervals by irregularly 
developed horizontal processes, but their individuality is not thereby destroyed. 
Vertical sections, also, always show very distinctly developed and freely tabulate 
zooidal tubes, which, like the radial pillars, are probably really continuous from 
the bottom to the top of each latilamina. 

I have never seen a British example of 8. typica in the " Caunopora-state." 
Prof. Ferdinand Roemer has, however, presented to me an example of this species 
from the Drift of Northern Grermany, in which the skeleton is traversed by 
numerous minute " Caunopora-tubes.'* I have given a figure of a portion of the 
surface of this specimen (Plate XXI, fig. 11), from which it will be seen that, 
in this case, the '* Caunopora-tubes " probably belong to a species of Aulopora. 
Professor Lindstrom, moreover, has recently shown (* Bihang till k. Svenska Vet. 
Akad. Handlingar,' Bd. xv. Aid. iv, No. 9, 1889) that the curious fossil described 
by Kunth under the name of Prisciturben is really a kind of ** Caunopora," in 
which the imbedded tubes belong to a Cyathophylloid coral. The original 
specimen of Prisciturben was derived from the Wenlock Limestone of Sweden 
(apparently from Gotland), and was supposed by Kunth to be a peculiar type of 
Coral (** Beitrage zur Kenntniss fossiler Korallen," * Zeitschr. d. deutsch. geol. 
Gesell.,' 1870, p. 82). Lindstrom, however, has shown that the supposed 
** coenenchyma " of Prisciturben is really a mass of Stromatopora typica, v. Rosen, 
imbedded in which, as in a matrix, are the cylindrical tubes of a Cyathophylloid 
coral. I have carefully examined a specimen of Prisciturben which I collected in 
the Wenlock Limestone of Oesel, and I am able to entirely corroborate Professor 
Lindstrom's observations on this subject. 

The characters of 8. typica^ throughout its entire range, remain remarkably 
uniform ; and I am not acquainted with any definite varietal forms of the species, 
unless the Caunopora Hudsonica of Dawson — to be spoken of immediately — should 
be regarded as one. 
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Prom 8. concentrwa^ Goldf., the present species is distinguislied by its much 
finer skeleton-fibre and the greater delicacy of the coenosteal tissue resulting 
from this. The ccDnosteum is, further, distinguished by its hemispherical or dis- 
coidal form, and the presence of a basal epitheca; while the zooidal tubes are 
closer, more regular, and more abundantly furnished with tabulas than is the case 
with the former. From both 8. Hiipschii, Barg., and 8. discoidea^ Lonsd., the 
present species is distinguished, among other characters, by the comparative fine- 
ness of the skeleton-fibre and the greater delicacy of the reticulated skeleton. In 
8. discoidea, moreover, the astrorhizal system is extraordinarily developed. From 
8. Ca/rteriy Nich., lastly, the present species is separated by its more delicate 
skeleton-fibre and the much less lax and open character of the skeletal network ; 
while the former is destitute of astrorhizae, or has these structures developed in 
the feeblest manner. 

8tromatopora typica^ Rosen, though a very abundant and very widely distributed 
form, seems to have been commonly overlooked by pateontologists, and I have 
therefore little to say as to its synonyms. I have examined von Rosen's original 
specimens in Dorpat, and I have collected many similar ones in the Silurian Rocks 
of Esthonia ; so that I have no doubt as to the precise species this observer had in 
view, even if his excellent figures had not placed this beyond doubt. My friend 
Mr. J. F. Whiteaves has been good enough to send me a fragment of the original 
specimen of the " Caunopora " Eudsonica, described by Sir J. W. Dawson (* Quart. 
Joum. Geol. Soc.,' vol. xxxv, p. 52, pi. iv, fig. 9, and pi. v, fig. 10, 1879) from 
the Silurian Rocks of Hudson's Bay, together with another and much better pre- 
served fragment of the same species from the Silurian of Cape Churchill. The 
microscopic examination of these fragments has shown that this form is a true 
8tromatopora, with very close relationships to 8. typica^ Rosen. The general 
character of the skeletal network is precisely similar to that of 8. typica, except, 
perhaps, that it is a shade coarser than is usual in the latter species ; while the 
minute structure of the skeleton-fibre is identical in the two. There are, in fact, 
only two apparent points of distinction between 8. Eudsonica^ Daws, sp., and 
8. typica^ Rosen, to which any importance could be attached. One of these is 
that in the former the astrorhiza3 are always regularly superimposed in vertical 
rows, each system being connected with a wall-less axial canal of comparatively 
large size. Each astrorhiza, therefore, opens on the surface of the latilamina to 
which it belongs by a comparatively large circular aperture, corresponding with 
the axial canal, this aperture being placed at the summit of a minute pointed 
eminence. The surface thus shows numerous small, regularly placed " mamelons," 
corresponding each with the centre of an astrorhizal system. In this character, 
as pointed out by Dawson, 8. Eudsonica resembles the form described by Hall 
and Whitfield (* Twenty-third Ann. Rep. on the State Cabinet,' pi. ix, fig. 3, 
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1873) as Gcenostroma incrustans (Plate III, fig. 6) ; but it is by no means probable 
that these species are identical. The other point which seems to distinguish 
8. Hudsonica from 8. typica is that the zooid^ tubes of the former seem to be 
provided with very few tabulsB ; but much stress cannot be laid upon this, as my 
specimens are in a state of poor preservation. Upon the whole, it may at present 
be concluded that 8. Hudsonica^ Dawson sp., is specifically distinct from 8. typica, 
Rosen, though certainly nearly related to it. 

Mr. Whiteaves has also supplied me with a fragment of the original specimen 
described from the Guelph Limestones (Niagara Group) of Canada by Sir J. W. 
Dawson under the name of Gcenostroma galtense {' Life's Dawn on Earth,' p. 160, 
1875, and * Quart. Joum. Geol. Soc.,' vol. xxxv, p. 52, 1879). The minute 
structure of this specimen is practically destroyed by dolomitisation, but all its 
general characters would lead to the belief that it is very closely related to 8. typica^ 
Rosen, and is probably absolutely identical with it. 

Prof. J. W. Spencer has kindly supplied me with a fragment of the species 
which he described from the Niagara Limestone of North America under the name 
of Gcenostroma constellahim (* Niagara Fossils,' p. 48, pi. vi, fig. 11, 1884). 
The minute structure of this is also almost wholly destroyed by dolomitisation ; 
but it does not appear to be in any way distinguishable as regards its general 
characters from Gcenostroma galtense^ Dawson, and I am strongly disposed to think 
that it is really identical with 8, typica, Rosen. 

K the above view should prove to be correct, then Gcenostroma galtense, Dawson, 
and G. constellatum, Spencer, must be considered as synonyms of 8. typica, 
Rosen. Prof. Spencer, however, identifies his species with the previously described 
8tromatopora constellata of Hall (' Pal. N. Y./ vol. ii, p. 324, pi. Ixxii, fig. 2 a, 6, 
1852). K the identity of this last with 8. typica, Rosen, should also be proved, 
then Hall's name should, strictly speaking, have precedence over that of Rosen. 
The real nature of Hall's 8tromatopoi'a constellata could, however, be established 
only by an investigation of the original specimen, if even then; since the 
brief description, with its accompanying figures, is not suflBoient to establish 
clearly so much as the generic position of the fossil. Under these circumstances 
it would appear unreasonable to abandon the name of 8. typica for that of 
8, constellata, even were the identity of the two to be ultimately proved ; since 
Rosen based his species upon well-preserved specimens, and illustrated its 
characters by admirable and thoroughly recognisable figures. 

Distribution. — 8tromatopora typica, Rosen, appears to be wholly confined to 
the Silurian (Upper Silurian) Rocks, of which it is by far the commonest and most 
characteristic Stromatoporoid. No Ordovician or Devonian examples of the 
species are known. The species is, in fact, an essentially Wenlock type, and has 
an extremely wide distribution in space. In the Wenlock Limestone of Britain 
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the species is extremely abundant, occurring in numerous localities, as, for 
example, at Ironbridge, Dudley, Dormington, Longhope, and Much Wenlock. 
It is also a common form in the Wenlock Limestone of Gotland, though most of 
the specimens I have seen from this region are more or less altered by crystallisa- 
tion. In Bsthonia, in the Upper Oesel formation, it occurs plentifully, specimens 
being abundant at Lode (near Arensburg), Kaugatoma-pank, Kattri-pank, or 
Hoheneichen, all in Oesel. It also occurs in the Drift in Northern Germany. If 
I am right in regarding Gcenostroma galtense^ Dawson, and 8. constellaium^ 
Spencer, as identical with 8. typica, Rosen, then the species occurs in the Silurian 
Rocks of North America as well as in Europe. 



8. Steomatoposa Caetbbi, n. sp. PL I, figs. 6 and 7 ; and PI. XXIII, figs. 1 — 3. 

The coenosteum in this species is of considerable size, massive, irregular in 
shape, and composed of gently undulated or curved latilaminsB (Plate XXIII, 
fig. 1), which vary from 2 to 4 or 5 mm. in thickness in their central portion. 
The under surface and mode of attachment are not known, but the upper surface 
is without distinct eminences or " mamelons," and shows simply an irregular 
vermiculate tuberculation. Astrorhizae are not developed in any recognisable 
foim. 

As regards internal structure, the skeleton-fibre is about ^ mm. in diameter, 
and is coarsely porous (Plate I, figs. 6 and 7). Vertical sections (Plate XXIII, 
fig. 2) show that each latilamina is composed of very distinctly developed radial 
pillars, which are separated from one another by equally distinct zooidal tubes, 
and which really run continuously from the bottom to the top of each latilamina ; 
though they appear to be more or less broken up, if — ^as in the example figured — 
the plane of the section is slightly oblique. About seven radial pillars, with their 
intervening zooidal tubes, occupy a space of 2 mm., measured transversely. The 
zooidal tubes are furnished with a moderate number of well-developed transverse 
partitions or "tabul83." The radial pillars are connected at varying intervals by 
irregular horizontal or oblique processes, but these do not give rise to distinct 
" concentric laminsB," and the skeleton thus forms a loose and open reticulation, 
in which the vertical elements are far more conspicuous than the horizontal. As 
a result of this, tangential sections (Plate XXIII, fig. 3) show the cut ends of the 
radial pillars, either as separate structures, or, more usually, as united by the 
irregular horizontal processes above spoken of in such a way as to give rise to 
vermiculate and sinuous rows, which inosculate with one another and form a 
lax network. 

Obs. — The specimens upon which I have founded this species, though mode- 



STROMATOPORA CARTERI. 175 

rately numerous, are all more or less imperfect, none of them showing the base or 
mode of attachment. The species grows to a large size, and the coenosteum is of 
the massive as distinguished from the laminar or discoidal type, the under 
surface having very possibly been devoid of an epithecal membrane. Latilaminar 
growth is a very marked feature, and each latilamina, as is the case in 8. typica, 
Bosen, consists essentially of a single stratum of radial pillars which extend 
continuously from its lower to its upper surface, and are united by irregular 
horizontal or oblique connecting processes, these latter not being sufficiently 
regular to give rise in vertical sections to the appearance of definite " concentric 
laminae," The skeleton-fibre in S. Garteri is of medium thickness, being finer than 
that of 8. concentrica^ Goldf., 8. Hiipschiif Barg., or 8. discoideay Lonsd., but is 
remarkable for its coarsely porous structure, as seen in thin sections (Plate I, 
figs. 6 and 7). A characteristic feature is the peculiarly loose and open nature of 
the reticulated coenosteal tissue (Plate XXIII, figs. 2 and 3). Another charac- 
teristic feature is the total or almost total absence of the branched and radiating 
astrorhizal canals, which are so conspicuous in most species of 8tromatopora. In 
most examples of the present form no traces whatever of these structures can be 
detected, and in none are these more than the merest indications of their exis- 
tence. The surface, therefore, is simply smooth or gently undulated, and is 
entirely without *' mamelons." 

I am not acquainted with any undoubted varietal forms of this species, nor 
have I ever seen a specimen of it in the " Caunopora-state." 

8. Garteri cannot easily be confounded with any other species of the genus 
Stromatopora. It agrees with 8. typical Rosen, and with S. concentrica, Goldf., in 
its conspicuously latilaminar mode of growth ; but it is distinguished from both 
these forms by the peculiar character of the skeletal reticulation, as also by the 
absence of astrorhizas. By this last feature it is equally distinguished from 
8. Eiipschiiy Barg., 8. Beuthiiy Barg., and 8. discoidea^ Lonsd., while it is further 
separated from these by the composition of its skeleton out of regular latilaminae. 
The only species of 8tromatopora with which S, Garteri^ Nich., is really closely 
alUed is a form from the Silurian Rocks (TJpper-Oesel group) of Oesel, which I 
may provisionally name 8. boreaUs. The general structure of the skeleton-fibre 
and of the coenosteal tissue is the same in these two types, a distinct relationship, 
or, perhaps, an actual identity, being thus indicated. 8. borealisy Nich., is, 
however, distinguished from 8. Garteri by the fact that the coenosteum of the 
former has the shape of a thin extended lamina, with a basal epitheca, while 
it is not composed of successively superimposed latilaminae. The astrorhizal 
system of 8. borealis is, moreover, very well developed. A further point of 
distinction is found in the fact that the zooidal tubes of 8. borealis are more 
abundantly furnished with tabulae than is the case in 8. Garten^ while these 

24 
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structures are often placed at the same level in adjoining tubes^ thus giving rise 
to the appearance of successive continuous concentric lines. 

Distribution. — 8. Garteriy so far as known, is entirely confined to the Wenlock 
Limestone of Britain ; and my specimens have been principally obtained from the 
single locality of Ironbridge, in Shropshire, where the species is not altogether 
uncommon, though vastly more rare than is 8. typica^ Rosen. The species has 
not hitherto been certainly recognised in the Silurian Rocks of Gotland or 
Esthonia. Mr. Whiteaves has submitted to me for examination a fragment of a 
species of 8tromatoporay obtained from a loose boulder on the banks of the 
Hayes River, in Hudson's Bay Territory, which very closely approaches in its 
characters to 8. Garteriy though my material is not sufficient to justify me in 
asserting that it is absolutely identical with the latter. 



4. Stbomatopoba Hupsohii, Bargatzky sp. PL X, figs. 8 and 9 ; PL XXII, figs. 

3—7. 

P Stbomatopoba polymobpha, Phillips, Paleozoic FobbUb of Cornwall, Ac, p. 18, 

pi. X, fig. 27, 1841. (Non Stromatopora 
polymorpha, OoldfuBB.) 
?? Catjhopoba placenta, Phillips, Ibid., p. 18, pi. x, fig. 29. 

— — Bargatzky, Die Stromatoporen des rheinischen Devons, 

p. 61, 1881. 

— HuPSCHii, Bargatzky. Ibid., p. 62, 1881. 

Stbomatopoba Beuthii, Maurer. Die Fauna der B^alke von Waldgirmes bei 

Giessen, p. 113, Taf. iii, fig. 6,'1885. (Non 
Stromatopora Beuthii, Bargatzky.) 

— INDUBIA, Maurer, Ibid., p. Ill, Taf. iii, figs. 1 — 3. 

? — MACULOSA, Manner. Ibid., p. 114, Taf. iii, figs. 6 and 7. 

— HiJpscHii, Nicholson. Monogr. Brit. Strom., General Introduc- 

tion, fig. 6, A, B, and pi. x, figs. 8 and 9 
(figured but not described). 

The coenosteum in this species is generally laminar, with a basal epitheca, but 
it is sometimes massive or irregular in form. Laminar examples vary in thickness 
from half a centimetre (young forms) to four or five centimetres, and when fully 
grown are often more or less cake-like in shape. 

LatilaminaB are not at all, or very imperfectly, developed, though, as in most 
Stromatoporoids, traces of periodic intermissions of growth can be recognised. 
The " concentric laminas," so far as such can be said to exist, are approximately 
straight, or are gently curved; and the surface is, therefore, devoid of "mame- 
lons," at any rate in the typical form of the species. When well preserved, the 
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surface (Plate XXII, fig. 6) exhibits coarse vermiculate ridges, which inosculate 
with one another so as to form a network corresponding with the reticulated 
skeleton, while the elongated or rounded meshes correspond with the apertures 
of the zooidal tubes. The surface also shows numerous astrorhizae of a 
characteristic ramified type, which vary in size and distance, but usually have 
their centres about a centimetre apart. 

As regards internal structure, the skeleton-fibre (Fig. 20, a and b) is coarsely 
porous, and is unusually stout (about ^ mm. in diameter, or rather more). The 
coenosteal tissue is of the completely " reticulate" type, the radial pillars and the 
trabecnlffi of the " concentric laminsB " being fused into a continuous network. 
Vertical sections (Plate XXII, fig. 3), however, show that the radial pillars exist 
as distinct structures, united at irregular intervals by horizontal or oblique 
connecting-processes, and separated from one another by very well-developed zooidal 




Fie. 20. — A, Tiuig«Dti>l ■adJon of Stromatopora SUptehii, enUrged twdve tiaes, showing the 
reticalate ikelstoD and the poroni ihleton-flbre. B. Vertical lection of the ume, 
limilarly enlarged, ihowing the tahalata zoOidal tabes. C and D. Tangential and vertical 
•ectiona ot 8tromat«pora Biehtlieiuit, ainiilBrl; enlarged. Middle Devonian. 

tubes (Fig. 20, b), which are intersected by occasional remote tabulie. About five 
radial pillars, with their intervening zooidal tubes, occupy the apace of two milli- 
m^res measured transversely. Tangential sections (Plate XXII, fig. 4, and 
woodcut. Fig. 20, a) show the loosely-woven and coarse network of the reticulated 
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skeleton, in which no traces of the radial pillars (as distinct structures) are recog- 
nisable. The apertures in this network correspond with the zooidal tubes, and 
some of these are simply circular, while others are confluent, and thus give rise to 
elongated and sinuous meshes. 

Obs. — The general form of the coenosteum in this species is that of a thick 
lamina or cake, with an inferior epithecal membrane. Some examples, however, 
are massive in growth and irregular in form, and may not have possessed an 
epitheca. The upper surface is devoid of elevations, though it is probable that 
pointed prominences or " mamelons " corresponding with the astrorhizsB were 
present in the variety of the species which I shall term 8. Eupschii, var. seposita. 
Latilaminar growth is not clearly recognisable, as a rule, and the general skeletal 
structure is very characteristic. The skeleton-fibre (Fig. 20, a) is coarsely porous, 
and is unusually thick, the general coenosteal reticulation being loose, with 
usually elongated and sinuous meshes. The zooidal tubes, as seen in vertical 
sections (Fig. 20, b), are very clearly developed, but they show comparatively few 
tabulae, or they may be even devoid of these structures. 

AstrorhizaB (Plate XXII, fig. 5) are very abundantly developed, but are usually 
of small size, while they melt away rapidly at their circumference into the general 
reticulated tissue of the skeleton. In that form of the species which I propose to 
call 8. Hiipschii, var. seposita^ the astrorhizse are superimposed in regular vertical 
systems, which are surrounded by concentrically disposed laminae, penetrated 
more or less transversely by the radial pillars, thus giving rise to regular 
" astrorhizal cylinders.'* The spaces between these cylinders may be simply filled 
by loose reticulated tissue of the type ordinarily characteristic of this species, or 
may be occupied by undulated laminae in a manner similar to what occurs in 
Actinostroma verrucosiim^ Groldf. sp. (figured in Plate XVI, fig. 1). It is probable 
that in this variety of 8. Hupschii each astrorhizal cylinder would project above 
the upper surface of the ccenosteum as a pointed ^* mamelon ;" but none of my 
examples exhibit the general form or exterior. In its minute structure 8. 
Hupschii, var. seposita shows nothing to distinguish it from the normal form 
of the species. 

8tromatopora Hiipschii very commonly occurs in the " Caunopora-state." It 
is, indeed, comparatively rare to meet with an example of this species which is 
not penetrated by " Caunopora-tubes." Such tubes vary considerably in size in 
different examples, but they can be commonly shown to possess funnel-shaped 
tabulae in their interior (Plate X, fig. 9), and they sometimes possess radiating 
septal spines in addition. In some specimens, the " Caunopora-tubes " are short, 
and give off numerous lateral stolons, reminding one of an Auhpora-colony . In 
other cases, the tubes are straight, regularly parallel, and continuous throughout 
considerable vertical distances, thus reminding one rather of a 8yringopor a-colojij. 
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I have figured a characteristic example of this latter type from the Devonian 
Limestone of Dartington, in which the tubes are exposed to view as the result of 
weathering (Plate XXII, fig, 7). 

The species with which 8, Hiipschii is most nearly allied is undoubtedly 8. 
Beuthiij Barg., with which it agrees in the coarsely porous, stout skeleton-fibre, 
as also in the general type of reticulation of the coenosteal tissue. Well- 
preserved examples of 8. Beuthii are readily distinguished from 8. Hiipschii by 
the fact that the radial pillars are so far persistent as to be quite recognisable as 
distinct structures ; whereas in the latter the radial pillars have lost their axial 
canals, and are thus irrecognisably incorporated with the general skeletal reticula- 
tion. Hence, in tangential sections of S* Beuthii (Plate XXIII, figs. 10 and 12) 
the cut ends of the radial pillars are seen within the general coenosteal network 
as distinct, circular, dark or light spaces, usually with a central dot representing 
the axial canal of the pillar ; and even in vertical sections the axes of the pillars 
may be more or less clearly recognisable ; whereas no such phenomena are ob- 
servable in sections of 8. Hiipschii. It must be admitted, however, that this 
distinction cannot always be made out in practice, since in badly-preserved 
specimens of 8. Beuthii all traces of the persistent axes of the radial pillars may 
apparently be lost. Under such circumstances, examples of 8, Beuthii can be 
distinguished from those of 8. Hiipschii only by the comparatively uncertain tests 
that the general reticulation of the skeleton in the former is not so lax as in the 
latter ; the radial elements of the coenosteum are of stouter build than in 8. 
Hiipschii, and are more clearly separated from the horizontal elements ; while the 
zooidal tubes are more abundantly tabulate, and the astrorhizaB are much less 
developed than is the case in the latter species. 

From 8. concentrlcay Goldf., the present species is distinguished by its some- 
what coarser skeleton-fibre, the much looser and more open character of the 
reticulated skeleton, the less perfect circumscription of the astrorhizaB, and the 
fact that growth of the coenosteum is not ejffected by distinct latilaminas. 

As regards the synonymy of the present species, it seems very probable, judg- 
ing from the figures given, that the fossils described by Phillips from the Devo- 
nian Limestones of Dartington and Chudleigh as 8tromatopora polymorphay Groldf. 
(loc. cit. supra) are really referable to 8. Hiipschii^ Barg.; but this cannot be 
asserted positively without an examination of the original specimens. In any 
case, the point is one of comparatively small interest, since I have shown (p. 4) 
that 8tromatopora polymorphay Goldf., probably covered three distinct forms, and 
that this specific name is therefore not worthy of retention. It also seems by no 
means improbable that the Caunopora placenta of Phillips (loc. cit. supra) was 
based upon a specimen of 8tromatopora Hiipschii in the " Caunopora-state." 
This is a point of considerable importance, since if this could be established with 
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certainty, the specific name given by Phillips would, strictly speaking, have a claim 
to be retained, and the species would stand as Stromatopora placenta, Phill. sp. 
Upon full consideration, however, I have decided to retain Bargatzky's name for 
this species upon two grounds — ^viz, in the first place, that the description and 
figures given by Phillips of his Gaunopora placenta are entirely insufficient to 
determine clearly the form which he had under consideration, and, in the second 
place, that the " Gaunopora-tubes '* are made an essential part of the diagnosis of 
the species. K the original specimen of Phillips were examined, it is very 
possible that it might prove to be referable to what is here understood as Stromato- 
pora Hupschii, Barg, It might, however, prove to be a " Caunoporised " example 
of 8. Beuthiij Barg,, or S. Bucheliends^ Barg., and, indeed, I am rather disposed 
to think that it is to the last-named of these that it really belongs. At any rate, 
the original figures and descriptions would fit the one hypothesis quite as well as 
the other ; and under these circumstances it seems to me best to allow the name 
of Cav/nopora placenta, Phill., to fall altogether. 

On the other hand, the GoAmopora placenta of Bargatzky himself — ^as I have 
established by an examination of the original specimens — ^is really identical with 
the Gimnopora Hupschii of the same author ; and in order to avoid confusion with 
the fossil described by Phillips as G. placenta, the second of Bargatzky's specific 
titles must be retained. As I have shown previously, however, Bargatzky was 
led into a misconception of the true nature of the genus Stromatopora by reason 
of his ignorance of the minute structure of 8. concentrica, Goldf., the type-species 
of this genus. The Stromatopora of Bargatzky is thus really what I have named 
Actinostroma, and the Gaunopora of this author is really Stromatopora. The 
present species, therefore, under the circumstances just recounted, may best 
stand as Stromatopora Hupschii, Barg. sp. 

The Stromatopora Beuthii of Maurer (loc. cit. supra) appears to be founded 
upon a specimen of 8. Hupschii, Barg., without " Gaunopora- tubes," while the 
8. indubia of the same author seems to be S. Hupschii with "Gaunopora-tubes." 
The 8. maculosa of Maurer may also be referable to 8. Hiipschii, but its preserva- 
tion is bad, and its true affinities are doubtful. 

Distribution. — 8, Hiipschii, Barg., appears to be entirely confined to the 
Devonian Rocks, occurring with great frequency in the Middle Devonian Lime- 
stones of both Britain and Germany. In the latter region it occurs abundantly at 
Biichel, in the Paffrath District, but appears to be wanting at Hebborn (where 
8. Beuthii, Barg., is common), while it is a rare species at Gerolstein. In the 
Devonian Limestones of Devonshire it is the commonest of all the forms of 
Stromatopora, occurring usually in the " Gaunopora-state." Large and perfect 
examples are found at Dartington (Pit-Park Quarry), while others are found at 
Bishopsteignton, and the species is exceedingly abundant in the pebbles of 
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Devonian Limestone in the Triassic conglomerates of Teignmouth, 8. Hiipschiij 
var. seposita^ Nich., occurs not very uncommonly at Teignmouth, 



6. Stromatopoea injiqualis, n. sp. PI. XXIV, figs. 11 and 12. 

The form, size, and surface-characters of this species are unknown, as also is 
the mode of attachment of the organism. The mode of growth is continuous, and 
not by latilaminae. The skeleton-fibre is thick and coarsely porous, and is woven 
into a loose reticulation, the meshes of which are elongated and sinuous, the 
general characters of the coenosteal tissue agreeing in all essential respects with 
those distinctive of 8. Hupschii, Barg. Vertical sections show that the radial 
pillars are well developed, while numerous distinct zooidal tubes, intersected by a 
moderately large number of transverse partitions or " tabulae," are present. The 
astrorhiz89 are exceedingly well developed, and exhibit a distinct division into 
two series, a larger and smaller, which are regularly intermingled with one 
another (Plate XXIV, figs, 11 and 12). The larger astrorhizse have a few 
slightly divided branches, their centres being placed from 6 to 12 mm. apart. 
The smaller astrorhizaB consist of numerous short, hardly divided, radiating 
canals, and occupy the interspaces between the larger ones. 

Obs. — This species is only known to me by polished specimens obtained from 
the Devonian pebbles in the Triassic conglomerates of Teignmouth, and these 
show nothing as to the general form or mode of attachment of the coenosteum. 
Moreover, almost all the specimens I have examined are in the "reversed" 
condition, the actual skeleton being more or less extensively replaced by calcite, 
while the astrorhizal canals and zooidal tubes are more or less completely 
infiltrated with opaque calcareous mud. I have only obtained one specimen in 
which the state of preservation of the skeleton is normal. This specimen shows 
that, as regards general internal structure, there is nothing that would clearly 
distinguish 8. inxqualis^ Nich., from 8. Eupschii, Barg., and it is possible that 
the former is only a well-marked variety of the latter. The apparently constant 
division of the astrorhizae in 8. in^qualiB into two series of different sizes and 
shapes is, however, so marked a feature (Plate XXIV, figs. 11 and 12), that it 
seems to me advisable to consider this form as a distinct species. If the character 
in question be admitted as of specific value, then there is no other species of the 
genus 8tromatopora with which the present form could be confounded. 

Distribution. — 8. insequalis is of rare occurrence in the pebbles of Devonian 
Limestone in the Triassic conglomerates of Teignmouth. 
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6. Stromatopoba ploeigbba, n. sp. PI. XXll, figs. 8 — 10. 

The form, size, and mode of growth of the coenosteum in this species are 
unknown. The coenosteal tissue is not developed in latilaminaB, and is completely 
reticulated (Plate XXII, fig. 9), the skeleton-fibre being coarsely porous in struc- 
ture, and having an average diameter of from ^ to ^ mm. The astrorhizas are 
exceedingly numerous and are of small size, their centres being in general about 
4 mm. apart (Plate XXII, fig. 8). The astrorhizas are developed in vertically 
superimposed rows, each system being traversed by an axial wall-less canal ; but 
proper " astrorhizal cylinders " are not usually developed. From the condition of 
the astrorhizaB it may be inferred that the surface exhibited close-set conical 
** mamelons " corresponding with the centres of the astrorhizal systems. Tan- 
gential sections (Plate XXII, fig. 9) show the completely reticulate character of 
the general skeleton, into which the minute astrorhizse melt insensibly at their 
edges. Vertical sections (Plate XXII, fig. 10) show that the radial pillars are 
clearly recognisable, and that well-developed zooidal tubes, traversed by numerous 
transverse partitions or " tabulas " are present. Such sections also commonly 
exhibit the axial canals of the astrorhizal systems. About six zooidal tubes, with 
their intervening pillars, occupy a space of 2 mm. measured transversely. 

Ohs. — This species is of the same general type as S, Hupschiij Barg., from 
which it is chiefly distinguished by the more delicate character of the skeleton- 
fibre, the much smaller size and greater proportionate number of the astrorhizaB, 
and the fact that these structures are developed in regular vertical systems. 
From S. Eiipschii^ var. seposita^ Nich., in which the astrorhizae are also developed 
in vertical systems, S. floHgera is separated by its more delicate texture, the much 
more closely-set astrorhizfe, and the fact that astrorhizal cylinders are usually 
wanting. The zooidal tubes of 8. floHgera are also furnished with more numerous 
tabulaB than is the case with those of S. Hupschii^ Barg. There is no other species 
of the genus Stromatopora with which the present form could well be confounded. 
My material of 8. florigera is, unfortunately, very limited, and I am unable to 
give any information as to the general form of the coenosteum or the condition of 
its surface. I have seen no specimens in the " Caunopora-state," but examples 
occasionally occur in the ** reversed " condition. 

Distribution. — This species is only known to me as occurring rarely in the 
pebbles of Devonian Limestone in the Triassic conglomerates of Teignmouth. 
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7. Steomatopoba Beuthii, Bargaizky. PI. V, figs. 12, 13 ; PI. XXIII, figs. 8—13 ; 

and PI. XXIV, fig. 1. 

Stbomatopoea Beuthii, Bargatzhy. Die Stromatoporen des rheinischen Devone, 

p. 66, 1881. 
? — . TUBGiDECOLUiorATA, Maurer. Die Fauna der Kalke Yon Wald- 

girmes, p. 112, Taf. iii, fig. 4, 
1885. 
— Beuthii, Nicholson, Monogr. Brit. Strom., General Introduc- 

tion, p). V, figs. 12 and 13, 1886 (figured 
but not described). 

The coenosteum of this species is massive, and often attains a considerable size, 
an imperfectly developed latilaminar structure being in some instances recog- 
nisable. The coenosteum is apparently fixed by a small portion of the inferior 
surface, a basal epitheca being absent. The concentric laminaB are simply curved, 
and the surface is therefore free from " mamelons," and merely exhibits a coarse 
vermicular reticulation corresponding with the skeletal framework, and pierced by 
rounded or sinuous apertures representing the mouths of the zooidal tubes, 
AstrorhizaB are absent, or are irregularly and imperfectly developed. 

The skeleton-fibre is about \ mm. in diameter, and has a coarsely porous 
structure (Pig. 21, a — o). The general skeletal tissue is of the reticulated type 
(Plate XXin, figs. 10 to 12), but the radial pillars retain their individual distinct- 
ness to an extent not seen in any other species of Stromatopora. As a rule, the 
axial canals of the radial pillars are persistent, and the cut ends of these structures 
can be recognised in thin tangential sections (Plate V, fig. 12 ; and Plate XXIII, 
figs. 10 and 12) as rounded dark or light spaces, sometimes with a dark central 
dot, immersed in the substance of the general coenosteal mesh. Vertical sections 
(Plate V, fig. 13 ; and Plate XXIII, fig. 11) also exhibit very distinct radial 
pillars, the axial canals of which are likewise occasionally recognisable in well- 
preserved examples (Plate V, fig. 13). The zooidal tubes are very well developed, 
and are intersected by numerous thick and complete horizontal partitions or 
^Habulse" (Plate V, fig. 13; and Plate XXIII, fig. 11). Three or four zooidal 
tubes, with their intervening pillars, occupy a space of 2 mm. measured trans- 
versely. 

Obs. — The coenosteum of 8. Beuthii^ Barg., is usually hemispherical or 
spheroidal in shape, and is often of large size. The characteristic surface-features 
of the species are the coarse superficial reticulation, the want of "mamelons," 
and the more or less complete absence of astrorhizas. A few examples apparently 
referable to this species do, however, exhibit astrorhizae ; but these are few in 
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number and are irregularlj developed. In its coarsely porous and very stout 
skeleton-fibre (Fig. 21), as also in the general character of the coenosteal network, 
S. BeutMi closely approaches 8. Eupschii, Barg. ; but the skeletal mesh is of a 
closer and less lax type, while the latter species has also a largely developed 
astrorhizal system. The essentially distinctive feature of S. Beuthii, however, is 
to be found in the condition of the radial pillars, these structures being, in good 
specimens, readily recognisable as separate from the general coenosteal tissue in 
which they are immersed. As a result of this, polished horizontal or vertical 
slices of S. Beuthii (Plate XXIII, figs. 8 and 9) have a close general resem- 
blance to corresponding slices of such a species of Actinostroma as A. fenes- 
tratum, Nich. Vertical slices, in particular, very nearly resemble similar sections 
of an Actinoitroma, the radial pillars in such sections constituting an extremely 
Fia. 21. 




FlO. 21. — A. Tang:entisl gection of a apecimea of Stromatopora Beuthii, Barg., from the Middle ' 
Devonian of Bachel, ihowing the aies of the persistent radinl pillars as darl; epacos in the 
general network. B. Vertical Bection of the same apecimen. C. Tangeotial aiM^tion of another 
■pecimen of S. Beuthii, from the Middle Devonian of Hebborn, Bhoning clearly defined crou- 
■ectioDS of the radial pillara immersed in the general reticulation, D. Tangential section of a 
(pecimen of S. BHptehii, Barg.. from the Middle Deronian of Bvichel, showing the compleM 
diuppearance of the radial pillars as separate stractnres. All the figures are enlarged about 
30 timea. 

marked feature. On the other hand, thin sections (Fig. 21) show that the radial 
pillars, though apparently so distinct, are really buried in the interior of the 
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Triassic conglomerates of Teignmouth. In Germany the species is tolerably 
abundant in the Middle Devonian Limestones of Hebbom and Biichel in the PafErath 
district. A single poorly preserved example, which I collected at Gerolstein, 
differs from the ordinary form of the species in having a laminar coenosteum. 



8. Stromatopoba Bucheliensis, Bargatzky sp. PL X, figs. 5 — 7, and PL XXIII, 

figs, 4 — 7. 

Caunopoba bucheliensis, Bargatektf, Die Stromatoporen des rheinischen Deyons, 

p. 62, 1881. 

Stbomatopoba bucheliensis, Nicholson. Monogr. Brit. Strom., General Intro- 
duction, p. 23, pi. X, figs. 6 — 7, 
1886 (figured but not described). 

The coenosteum in this species is very variable in form, being mostly either 
massive or lobate, but being sometimes composed of slender cylinders united in 
bundles, or being in rare cases laminar in shape. A basal epitheca is present in 
the laminar examples, as, probably, in the massive specimens also. 

Most specimens show a more or less distinct zonal mode of growth, the suc- 
cessive zones or strata of the coenosteum hardly assuming the character of proper 
" latilaminsB," since they are directly continuous with one another, and thus mark 
but incomplete intermissions of growth. 

Whatever may be the form of the coenosteum, the concentric lamin89 are 
simply curved, and " astrorhizal cylinders " are not developed, the surface being 
thus free from " mamelons." The surface shows a minute reticulation, the 
rounded or oval pores of which represent the apertures of the zooidal tubes. 
Astrorhizae are numerous, but are of small size, with few branches, their centres 
being usually placed at distances of 10 mm. or more apart. 

The skeleton-fibre is minutely porous, and has a diameter of |^ or ^ mm. The 
coenosteal tissue is of the reticulate type (Plate XXIII, fig. 7 ; and woodcut, 
Fig. 20, o), the radial pillars being united into a continuous network by horizontal 
or oblique bars of the same thickness as themselves. As seen in cross-sections, 
the coenosteal mesh is close, with narrow and often sinuous interspaces repre- 
senting the transversely divided zooidal tubes. Vertical sections (Plate XXIII, 
fig. 6 ; and woodcut, Fig. 20, d) show that the radial pillars are distinctly recog- 
nisable, and that the coenosteum is traversed by numerous narrow zooidal tubes 
which are abundantly furnished with cross-partitions or " tabulae." About seven 
zooidal tubes, with their intervening pillars, occupy a space of 2 mm. measured 
transversely. 

Obs. — The coenosteum of 8. Bucheliensis^ Barg., is mostly of a lobate or sub- 
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and the digitated variety occur commonly in the Middle Devonian Limestones of 
Dartington (Pit-Park Quarry), and are found abundantly in the Devonian pebbles 
of the Triassic conglomerates at Teignmouth. In Germany the species is not 
uncommon in the Middle Devonian Limestone of Biichel, in the Paffrath district, 
most examples from this locality being lobate in form. The species does not seem 
to occur at Hebbom, in the same district, and is of rare occurrence at Gerolstein, 
in the Eifel. 



9. Stbomatopoba disooidba, Loned. sp. PL III, fig. 3 ; PI. VII, figs. 1 and 2 ; and 

PL XXIV, figs. 2—8. 

PoBiTES DiscoiDEA, Lonsdale, Silurian System, p. 688, pi. xvi, fig. 1, 1839. 
Heliolites? discoideus, Salter, In Murcbison's Siluria, 3rd ed., pi. xzziz, 

fig. 1, 1859. 
Stbomatopoea elegakb, von Eoaen. TJeber die Natur der Stroraatoporen, p. 63, 

Taf. ii, fig. 8, and Taf. iii, figs. 1 and 2, 
1867. (Non Stromatopora elegans. Garter, 
Ann. and Mag. Nat. Hist., ser. 5, toI. iv, 
1879.) 
CcBKOSTBOMA DiBCOiDEnM, Litidstrom, Kongl. Svenska Yetenskaps-Akad. Haud- 

lingar, Bd. ix, Taf. i, figs. 6 and 7, 
1870. 
Stbomatoposa disooidea, Nichohon. Monogr. Brit. Strom., General Introduction, 

pi. iii, fig. 3, and pi. vii, figs. 1 and 2, 1886 
(figured but not described)^ 

The coenosteum of this species is essentially of the laminar or expanded type, 
and usually has the form of a thinner or thicker disc, attached by a portion of the 
base to some foreign body, and having the rest of the under surface covered with 
a concentrically wrinkled or striated epithecal membrane. In some cases, while 
the same general form is retained, the coenosteum is so thickened as to assume a 
hemispherical shape, the base remaining flat or concave. In the thinner examples 
growth of the skeleton is continuous, but in the thicker examples more or less 
regular " latilaminae " are observable, indicating periodic pauses in the process of 
growth. 

The concentric laminaB are simply undulated, and the surface is therefore free 
from eminences or '*mamelons." AstrorhizsD are extraordinarily developed, 
being not only very numerous, but being of an excessively ramified or arborescent 
type (Plate III, fig. 3 ; and Plate XXIV, fig. 2). The astrorhiza3 vary in size in 
difibrent individuals, their centres being usually from 5 to 7 mm. apart; but in all 
cases they become more or less completely confluent with one another by the 
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the species of Stromatoporaj and it is not an unusual thing to find that part of a 
thin section may have the pores simply filled with clear calcite, and therefore 
appearing as rounded vacuities, while another portion of the same has the pores 
infiltrated with opaque material, and appearing as dark spots. The skeleton-fibre 
of 8. discoidea is, however, particularly prone to undergo change by mineral- 
isation, and thin sections of altered specimens often show puzzling appearances. 
In Plate VII, figs. 1 and 2, 1 have figured thin sections of one of these partially 
decomposed specimens, in which the skeleton-fibre has assumed a minutely dotted 
appearance, but in which the characteristic features of the coenosteum are still 
clearly recognisable. In more extreme cases, however, the minute structure of 
the skeleton becomes more or less extensively obliterated, and the diagnostic 
features of the species can with difficulty be recognised in thin sections, or may be 
wholly lost ; and it is a curious fact that this highly mineralised condition of the 
coenosteum is often found in specimens in which the preservation of the surface- 
characters may be exceedingly good. It is also to be noted that the most highly 
mineralised examples of 8. discoidea yield thin sections which might readily be 
confounded with correspondiDg sections of altered examples of Actinostroma 
astroiteSj Rosen sp. 

On the other hand, well-preserved specimens of 8. discoidea yield thin sections 
which are quite characteristic. Tangential sections (Plate XXIV, fig. 6) show 
appearances closely conforming with those of the surface, the skeletal network 
having the form of numerous irregular islands of dense coenosteal tissue, per- 
forated by the minute openings of the transversely divided zooidal tubes, and 
separated by branches of the astrorhiza3. Vertical sections (Plate XXIV, fig. 7) 
are characterised by the thick radial pillars, and by the presence of well-defined 
and abundantly tabulate zooidal tubes. 

8. discoidea often encrusts or envelops corals or other foreign bodies in the 
course of its growth, but I have never seen a specimen in the " Caunopora-state." 
Very commonly the coenosteum contains embedded 8pirorbeSj which are often 
arranged in vertical rows, as they become successively immersed in the tissue of 
the growing Stromatoporoid. 

From 8. typica, Rosen — its nearest ally — as from all other recorded forms of 
8tromatopora^ the present species is readily distinguished by the remarkable 
development of the astrorhizal system and the resulting characters of the surface, 
as also by the density and closeness of the coenosteal network. 

Having examined the original specimen of 8. elegans, Rosen, as well as thin 
sections of the same, I am satisfied that this name is synonymous with 8. discoidea, 
Lonsd. Von Rosen's specimen of 8. elegans is, in fact, an example of 8. discoidea^ 
Lonsd., in which the skeleton has been largely altered by mineralisation, as shown 
in the tangential section which I have figured (Plate XXIV, fig. 8). 
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Distribution. — 8. discoidea^ Lonsd. sp., is entirely confined to the Silurian Rocks, 
and has hitherto been recognised only in the Wenlock Limestone of Britain, 
and in corresponding deposits in Northern Europe. In the Wenlock Limestone 
of England the species is moderately common, occurring at Ironbridge, Much 
Wenlock, and Dudley; but really well-preserved examples are rare. In the 
Wenlock Limestone of Wisby (Gotland) 8. discoidea appears to be a common 
species, the specimens from this region being usually highly mineralised, but 
commonly having the surface well preserved. In Esthonia the species has 
hitherto been recognised only at the single locality of Kleine Buhde, occutring in 
limestones belonging to the zone of Pentamerus ehstonus. 



Oenvs 2. — Paballblopoea, Bargatzhy^ 1881. 

(Introductiou, p. 95.) 

1. Paeallblopoba Goldfussii, Bargatzky. PL XI, figs. 7 — 9; and PI. XXV, 

figs. 4 — 9. Woodcuts, figs. 22, 24, 
and 25. 

Paeallblopoba Goldftjssii, Bargatzky. Die Stromatoporen des rheiniBchen 

Devons, p. 63, 1881. 

Coenosteum irregularly spheroidal or clavate, from 2 to 7 cm. in diameter, 
with a limited basal attachment, and apparently devoid of an epitheca. 
The mode of growth is not distinctively latilaminar, and the concentric laminaa 
are simply curved, the surface being free from " mamelons." Where ob- 
served, the surface shows a moderately coarse reticulation, with oval, rounded, or 
vermiculate pores representing the mouths of the zooidal tubes ; or it may be 
partially covered by an apparently imperforate calcareous membrane. 

Astrorhiza9 are present, but are variably developed, being sometimes small 
and inconspicuous, and at other times composed of large, few-branched canals. 
In the latter case the astrorhizae are exceedingly irregular in their distribution, 
being abundant in some specimens and nearly absent in others. The horizontal 
canals of the astrorhizaa are often furnished with oblique or transverse calcareous 
partitions (" astrorhizal tabute"); and are sometimes connected with compara- 
tively large, rounded or oval internal cavities, which are scattered through the 
coenosteum, and are also furnished with calcareous partitions or tabulae. These 
cavities are not always present, and may possibly be connected with reproduction, 
thus representing the ** ampullae " of the Hydrocorallines. 

As regards its internal structure, the skeleton-fibre of Parallelopora Ooldfussii 
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is from ^ to -J: mm. in diameter, and has a peculiar porous or tubulated structure, 
which will be more fully described hereafter, but the most characteristic feature of 
which is the appearance, in thin sections, of isolated clear spaces of comparativelj 
considerable size within the substance of the fibre (Plate XXV, figs. 4 — 7). The 
skeleton-fibre thus constituted is woven into an irregular network enclosing the 
vertical, straight or flexuous zooidal tubes. In tangential sections (Plate XXV, 
fig. 4) this irregular reticulation is seen to be traversed by the scattered and com- 
monly tabulate branches of the astrorhizse, and pierced by the variably shaped aper- 
tures of the transversely divided zooidal tubes. Vertical sections (Plate XXV, 
figs. 5 and 9) show that the ccsuosteal tissue is composed of thick and irregular 
radial pillars united at intervals by thick horizontal or oblique connecting-pro- 
cesses, the network thus formed enclosing numerous zooidal tubes, which are 
furnished with well-developed transverse tabulse. About six zooidal tubes, with 
their intervening pillars, occupy a space of 2 mm. measured transversely. 

0b8. — The coenosteum of P. Gold/usm, Barg., is typically spheroidal, pyriform, 
or olavate in shape (woodcut. Fig. 22), and is usually of small size. The 
Pia. 22. 




Fig. S3. — A small Bpecimen of FaralUtojicra Qoidfuatii, Barg., from the Middle DevDuian 
of Hebbom, viewed sideweys ; of the natural Bize. 

specimens from the Middle Devonian Rooks of Hebborn (Paffrath district) are 
mostly stunted, being usually about 2 to 3 cm. in diameter ; whereas those 
from Stoinbreche near Refrath, in the same area, are of considerably larger size. 
There is no trace of an epitheca in such specimens as I have seen ; and the 
coenosteum often envelops corals and other foreign bodies. The specimens from 
Devonshire, being mostly derived from the Devonian pebbles in the Triassio 
breccias of that region, have no recognisable form as a rule ; but a badly preserved 
example from Dartington, apparently referable to this species, has a massive 
coenosteum of considerable size, with much-undulated laminae. 

The astrorhizal system is remarkably variable in its development in this 
species. Some examples show only very small and scattered astrorhizae ; but the 
typical state of things is to find irregularly distributed astrorhizffi consisting of 
a few slightly branched canals of large size, the internal cavities of these being 
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suppoHed minute coenenchymal tabes of P. osUolata can be detected in properly 

prepared thin sections. On the contrary, it is quite certain that the large tabiUate 

zooidal tubes of P. ostiolata are simply enclosed in a reticulated skeleton, the fibre 

Fig. 23. 




FiQ. 23. — &.. Part of a tangential aecdoa of Faralltlopora eitiolata, Bug., ttom the Hiddls 
DevoDitn Bocka of Buchel (Pafiratb digtrict), enlarged 80 timea. B. Part of a reilaeal 

ieetion of the eame, umilarly enlarged. 

of which is traversed by dark and seemingly solid rods. It is quite probable that 
these apparent rods are really the result of the infiltration with opaque matter of 
a syBtem of minute tubuli running in the interior of the reticulated skeleton-fibre ; 
but it may be taken as altogether certain that such tubuli are part of the fibre 
itself, and are in no way comparable with the interstitial tubes (" mesopores ") of 
the Montiouliporoids or the " siphonopores " of the Reliolitidm. 

In Parallelopora Ooldfussii, Barg., the appearances presented by the skeleton- 
fibre, as seen in thin sections, differ considerably from those shown by corre- 
sponding sections of P. osiiolata, though the differences observed may be 
largely the result of differences in the mode of preservation, and in the 
extent to which mineralisation has been carried. In a tangential section of a 
well-preserved specimen of P. Ooldfussii (Plate XXV, fig. 4; and woodcut, 
Fig. 24) the skeleton-fibre is seen to be thick, and to be completely reticulated, 
while it exhibits in its substance numerous small round or oval spaces, which are 
filled with clear ealcite, and thus look like the apertures of transversely divided 
tubuli. As the result of this, tangential sections acquire a characteristic perforate 
or cribriform appearance (Plate XXV, figs. 4 and 8), which differs from the 
uniformly porous aspect presented by corresponding sections of any species of 
Stromatopora proper in so far that the apparent pores in the fibre are few in 
number and comparatively large in size. Vertical sections of a weD-preserved 
specimen of P. Goldfussii do not, however, show the presence in the fibre of 
regular vertical tubules, such as would be inferred to exist from the phenomena 
exhibited by tangential sections. On the contrary, such sections (Plate XXV, 
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figs. 5 and 7 ; and woodcut, Fig. 25) show that the skeleton-fibre is penetrated by 
clear round spaces or pores similar to those seen in tangential sections, while 
irregular branching oanaliouli appear to be also present. The information 




Fie. 94. — Part of k tangential tection of Bipecimen of 
ParalUlopora Ooldflutii, Ba^., from the Middle 
Devonian of St^breche (Paffrath district), en- 
larged GO timei. 



Fio. 35. — Part of a vertical lediDn of ttie preceding 
ipecimen of Paralttlopora Qoldfutm, umilarlj 
enlarged. 



derivable from both sets of sections would thus lead to the belief that the skeleton* 
fibre of P. Goldfussii is traversed by minute and irregular canals, together with 
moderately numerous vesicular cavities of comparatively large size. If this view 
be correct, then the structure of the skeleton-fibre in Parallelopora Qoldfassii diflfers 
from that seen in Stromatopora or Stromatoporella in degree rather than in kind. 

In certain states of preservation, however, the skeleton-fibre of P. Goldfussii 
presents appearances differing considerably from those described above. The 
afceleton-fibre, namely, often appears in tangential sections as if it were composed 
of nearly transparent calcite, in which are developed dark granular tracts which 
inosculate with one another to form an irregular open network or a close reticu- 
lation (Plate XI, fig. 7,^ and Plate XXV, fig. 6). In vertical sections (Plate XXV, 
fig. 7) the fibre may show appearances very similar to those seen in tangential 
sections ; or the dark tracts in the fibre may assume more or less of a ladder-like 
or trellis-like arrangement (Plate XI, fig. 8). In Parallelopora eapitataf Gktldf. 
sp., the appearances presented by the skeleton-fibre in thin sections are very 
similar to those shown by P. Goldfussii, Barg. ; and in P. dartingtonends. Cart. 
sp., there are indications that the fibre is similarly constituted, though none of my 

1 This figure (as also fig. 8 of the same plate) is doubtfully referred in the explanation of the 
plate to Parathlopora {IJiottroma?) capitaia, Goldf., but it reallj belongs to the epecioB here undet 
coiuideration. 
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specimens are in a state of preservation suitable for the exhibition of the 
characters in question. 

Upon the whole, it would appear that the genus Parallehpora is nearly allied 
to Stromatopora^ but that it may be fairly separated from this by the structure of 
the skeleton-fibre. In Stromatopora^ Goldf., the skeleton-fibre is minutely porous, 
being traversed throughout by innumerable small vacuities, which are closely 
contiguous. In Parallehpora^ Barg., on the other hand, the thick fibre is 
penetrated by irregular canaliculi, and also contains a moderate number of com- 
paratively large vacuities or pores, which are scattered through the fibre at 
intervals. As a result of this, tangential sections show a markedly perforate or 
cribriform character of the fibre, which can commonly be recognised in polished 
specimens even with a hand-lens, while vertical sections show a similarly perforate 
aspect, or may exhibit a lattice-like structure. 

Putting aside the peculiar structure of the skeleton-fibre, thin sections of 
Pa/rallelopora Goldfussiij Barg., nearly resemble in general type those of various 
species of Stromatopora. The zooidal tubes are excavated in the reticulated 
coenosteal tissue, and appear in cross-sections (PI. XXV, fig. 4) as rounded or 
oval or sinuous perforations, while they are seen in long sections (Plate XXV, 
fig. 5) to be provided with numerous tabulae. The radial pillars are wavy, but 
are approximately parallel, and are connected at irregular intervals by thick 
cross-bars. 

In some instances (Plate XXV, figs. 8 and 9) P. Ooldfussii, Barg., occurs in 
the " Caunopora-state," the " Caunopora-tubes " being furnished with funnel- 
shaped tabulae. 

From P. capitata^ Goldf. sp., which it nearly resembles in general form, the 
present species is sufficiently distinguished by the much finer texture of the 
skeletal tissue and the smaller and more closely set zooidal tubes. From 
P. dartingtonensisy Cart, sp., on the other hand, the present species is separated 
by its thicker skeleton-fibre, and particularly by the fact that the radial pillars are 
comparatively stout and irregular, whereas in the former these structures are 
narrow, close-set, and straight. Moreover, the coenosteum in P. Goldfussii is 
comparatively small and is typically spheroidal in shape, while it is massive or 
laminar in P. dartingtonensisy and may attain a considerable size. 

Distribution. — Parallehpora Goldfussii, Barg., is not uncommon in the Middle 
Devonian Limestones of the Paffrath district, occurring at Hebborn, Hand, and 
Steinbreche (near Refrath), the last locality in particular yielding excellent 
examples. In the Devonian Rocks of Devonshire the species occurs rarely in the 
pebbles of the Triassic conglomerates, and I have a single doubtful example from 
Partington, 



PARALLELOPORA CAPITATA. 



2. Paballblopora capitata, Goldfuss sp. PI. XXV, figs. 10 — 13. Woodcuts, 

Figa. 26 and 27. 

TKA.aoB cAPiTATiTH, OoUfiua. PetrefiM^ Qennaiiie, p. 13, Taf. t, Sg. 6, 1826. 
Stbohaiopora capitata, D'Orbigny. Prodr. de Fal^ontologie, p. 51, 1850. 

— ooiroiHTsiOA, Bargattkif (pars). Die Stromatoporen des rhein- 

iBcben Derooa, p. 54, 1661. 
Idiobtboiu CATtTATUH ? NichoUon. Monogr. Brit. Strom., Oenenl Introductdoo, 
p. 68, fig. 8, and p. 104, 1686. 

The coenosteum in this species is of the massive type, and is usually spheroidal 
or pjriform in shape (woodcut, Fig. 26), being attached by a email portion of its 




Fie. 28. — Side view of ■ smdl ■podmen of ParaO^lopora eapiiata, Goldf. fp., from the Hiddle 
DerooUn of HebborD (FaSratb diitrict), of the nBtim) ^le. 

under surface, and not having a basal epitheca. The coenosteum did not attain a 
great size, most ozamples being from 2 to 6 cm. in diameter. Growth is 
not distinctly latilaminar, and the concentric laminee are generally simply curved 
or imdulated, the surface being thus approximately smooth or simply nodulated. 
When well preserved, the surface shows a coarse vermiculate reticulation, 
corresponding with the form of the skeletal network, along with large and 
irregularly distributed astrorhizal canals (woodcut, Fig. 26), but parts of the 
surface may be concealed beneath an apparently imperforate calcareous membrane. 

AstrorhizsB are developed in an irregular, manner, their tubes (woodcut, 
Fig. 27, c c) being of very large size, and furnished internally with numerous 
transverse calcareous partitions (" astrorhizal tabulss "), which sometimes assume 
a subvesicular character (Plate XXV, fig. 10). 

Sometimes connected with the astrorhizal tubes, or at other times inde- 
pendently scattered throughout the coenosteal tissue, are large, lenticular, oval, 
or spherical vesicles, which are apparently destitute of proper walls, and are about 
a millimetre in average diameter. These vesicles are occasionally crossed by one 
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or more calcareous partitions, and may poBsibly be connected with reproduotion, 
and may correspoDd with the ampullffl of the recent Stylasterids. 

FiQ. 27. 

A a 





Fib. 27. — A, Verticil Mction of ParalUlapora agitata, Ooldf . ip., from the DeToniau Bockt of Hcblxim 
(PaflVath distriot), enlarged 12 times. B. Tangential section, ■imilsrl? enlarged, a a. Sappoaed 
" ampnllB." e e. Lai^e tabulate tubes belonging to the utTorhizs. ' '■ The ordinary zoGidal tnbea. 

The skeleton-fibre is stout, and possesses a tubulated or perforate struoture 
(Plate XXV, fig. 13), similar to that previously described in P. Qoldfuasii, Barg., 
though, owing to the imperfect state of preservation of the majority of specimens, 
this can only be clearly made out in an occasional example. The coenosteal 
tissue, as seen in tangential sections (Plate XX V, figs. 10 and 11 ; and woodcat, 
Fig. 27, b), is irregularly reticulated, and is traversed by the irregularly distributed, 
tabulate astrorhizal canals, and by the apertures representing the transversely 
divided zooidal tubes. As seen in vertical sections (Plate XXV, fig. 12; and 
woodcut. Fig. 27, a) the skeleton is composed of stout, approximately parallel 
radial pillars, which are connected at short intervals by thinner or thicker cross- 
bars, tolerably regular and close-set " concentric lamin® " being in this way some- 
times developed. The radial pillars are separated by well-developed zooidal 
tubes, which are intersected by numerous straight or curved " tabulje." About 
four zooidal tubes, with their intervening radial pillars, occupy the space of 2 mm. 
measured transversely. Vertical sections also show the large rounded apertures 
of the transversely divided astrorhizal tubes as well as the supposed "ampullae" 
above spoken of, these structures communicating to such sections (Plate XXV, 
fig. 12 ; and woodcut, Fig. 27, a) a very characteristic aspect. 

Obs. — I do not feel at all certain as to the identification of this species with the 
Tragos capitatum of Goldfiiss ; since no thin sections of the original of the latter 
are in existence, and the preparation of such might very possibly show that the 
form which Goldfuss had in view was really the subsequently described P. Oold- 
fussii of Bargatzky. Owing to the very close general resemblance between the form 
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now under consideration and that described by Bargatzky as P. Goldfusm^ I was 
formerly disposed to think (General Introduction, p. 104) that we had to deal with 
a single species only, for which the specific name given by Goldfuss should be 
retained ; but I am now satisfied that the two are really distinct. This being the 
case, it will be best to retain Bargatzky's name for the species to which he 
originally gave it, and to apply provisionally to the present species the title given 
by Goldfuss. I was also formerly disposed to think (loc. cit.) that this species 
might be referred to the genus Idiostroma^ Winch. ; but a further and more 
complete investigation has shown that the large and irregular tabulate tubes by 
which the coenosteum is traversed are really of the nature of astrorhizal canals, 
and that the proper place of the species is in the genus Parallelopora. 

In the general form of the coenosteum, the characters of the surface, the 
general structure of the skeletal tissue, the irregular development of the astrorhizad, 
and the common presence of scattered lenticular or globular vesicles (ampuUad P) 
of large size, the present species very closely resembles P. Ooldfussii^ Barg. It 
is, however, distinguished from the latter by the very much coarser nature of the 
coenosteal tissue ; so that even with the aid of a pocket lens only it is usually easy 
to separate examples belonging to these two types. AU the specimens of 
P. capitata which I have investigated are more or less highly mineralised ; and in 
most cases the minute structure of the skeleton-fibre has been largely or wholly 
destroyed. It is, therefore, rarely possible to fully determine the characters of the 
skeleton-fibre ; but so far as these can be made out they agree essentially with 
those distinctive of P. Ooldfussii. From P. dartvngtonensiSy Cart, sp., the present 
form is at once distinguished by its greatly more robust fibre and the irregular 
development of the astrorhizsB. 

Distriimtion. — P. capitata^ Goldf. sp., occurs commonly in the Middle Devonian 
Limestone of Hebbom (PafErath district), in association with P. Ooldfussii^ Barg. ; 
but it appears to be wholly absent at Steinbreche (Refrath), where the latter 
species is very abundant. The species also occurs, though by no means plentifully, 
in the Devonian pebbles in the Triassic breccias of South Devon. 

3. Paeallblopora dabtingtonensis. Carter sp. PI. IV, fig. 1 ; PI. XXIV, figs. 13 

—15 ; and PI. XXV, figs. 1—3. 

Stbomatopoba eleganb, Carter. Ann. and Mag. Nat. Hist., ser. 5, vol. iv^ p. 268, 

1879 (non Stromatopara eUgans, Bosen). 
— DABTiKOTONEifBiB, Carter, Ibid., vol. vi, p. 346, pi. xviii, figB. 1 — 5, 

1880 (fig. 1 of the plate Ib doubt, 
fully referable to thiB Bpecies, and 
perhaps beloDgB to Stramatoparella 
e^feliemii^ Nich.). 

27 
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The coenostetuu in P. dartingtonensis^ Cart, sp., is massive or laminar in form, 
and often attains a considerable size ; the mode of attachment and condition of the 
under surface is not thoroughly known. The mode of growth is often more 
or less clearly latilaminar, though in many specimens this feature is not con- 
spicuous. The concentric laminsB are generally simply curved or slightly 
undulated. The astrorhizsB (Plate XXIV, figs. 13 and 14) are extensively but 
variably developed, consisting usually of large stellate branching canals, the 
cavities of which are crossed by more or fewer internal partitions (" astrorhizal 
tabulaa"). Commonly the astrorhizaB are arranged in vertically superimposed 
systems, each system being connected with an axial wall-less canal ; but this dis- 
position of parts is not always recognisable. Owing to the curvature of the 
concentric laminsa, the astrorhizal canals commonly exhibit a more or less 
truncated or irregular disposition in straight tangential sections (Plate XXIV, 
fig. 13), while their cut ends appear at intervals in vertical sections as large 
roimded or oval apertures. The centres of the astrorhizaa are usually from 
1 to 2 cm. apart. The condition of the surface is imperfectly known, but 
it is probable that there were more or less pronounced eminences or " mamelons," 
corresponding with the centres of the astrorhizal systems. 

As regards the minute structure of the skeleton, an examination of the surface 
of polished specimens with a pocket lens clearly shows the skeleton-fibre to 
possess the perforate or cribriform character which distinguishes the species of 
Parallelopora. Owing, however, to the bad state of preservation of most 
specimens, this feature is often more or less completely lost in thin sections ; 
though indications of it may be observed in most examples, and in a few cases the 
structure in question can be clearly observed (Plate XXV, fig. 2). 

When examined in thin tangential sections (Plate XXIV, fig. 15 ; and Plate 
XXV, fig. 2) the coenosteal tissue is seen to be essentially of the reticulate type, 
though the reticulation is not so complete as in the species of Stromatopora proper. 
Such sections also commonly show the transversely partitioned astrorhizal canals. 
Vertical sections (Plate XXV, figs. 1 and 3) show the coenosteum to be made up 
of delicate, close-set, and very distinct radial pillars, which are united at short and 
regular intervals by comparatively thin horizontal cross-bars, these latter giving 
rise to the appearance of regular and closely arranged "concentric laminaB." 
About nine or ten pillars occupy a space of 2 mm. measured transversely, and 
about the same number of " concentric lamina9 " occupy this space measured 
vertically. The spaces between the radial pillars represent the zooidal tubes, and 
these, in well-preserved specimens, exhibit a moderate number of straight or 
curved tabula9. 

Obs. — As regards its larger characters, so far as these are known, ParaU 
lelopora dartingtonensis is chiefly distinguished from the allied P. Goldfussii^ 
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cavities of the coenostemn, have been filled, as previously explained (p. 31), with a 
more or less opaque calcareous mud, while the real skeleton has been more or less 
extensively converted into transparent calcite. A " reversed " state of preserva- 
tion is, however, by no means peculiar to the present species, and I have noticed 
it in Stromatopora Jlorigera, Nich., 8. inadqualiSy Nich., and occasionally in 8. con- 
eentrica^ Goldf . 

I have never seen an example of 8. dartingtonensis in the " Caunopora-state,*' 
though there is no reason to doubt that it occurs occasionally in this condition. 

DisMhution. — Parallelopora dartmgtonensisj Cart, sp., has hitherto been recog- 
nised only in the Middle Devonian Limestones of Devonshire. The ordinary form 
of the species is not uncommon at Pit-Park Quarry, Dartington (the original 
locality for the species). Both the normal form of the species and the variety 
filiUxta occur not uncommonly in the Devonian pebbles of the Triassic con- 
glomerates of South Devon. 



Oemis 3. — Stbomatopoeblla, Nicholsouy 1886. 

(General Introductioii, p. 92.) 

1. Stbomatopoeblla gbanulata, Nich. PI. I, figs. 4 and 5 and 14 and 15 ; PI. IV, 

fig. 6 ; PI. VII, figs. 5 and 6 ; and 
PI. XXVI, fig. 1. 

Stbomatopoba GBAiojLATA, Nichohon. AnD. and Mag. Nat. Hist., ser. 4, vol. xii, 

p. 94, pi. iv, figs. 3, 3 a, 1873. 
— — — Ibid., ser. 5, vol. xviii, p. 10, 1886, 

The coenosteum in this species forms laminar expansions of considerable size, 
which are not incmsting, but are attached basally by a peduncle, and have the 
rest of the lower surface covered by a concentrically wrinkled and striated 
epitheca. The thickness of the coenosteum varies from less than 2 mm. up to 2 
or 3 cm. The surface (Plate XXVI, fig. 1 , and Plate IV, fig. 6) shows a variable 
number of low rounded or conical eminences or " mamelons," the apices of which 
are usually perforated, each showing in general a single circular opening repre- 
senting the axial canal of one of the astrorhizal systems. From the apices of the 
mamelons radiate more or less conspicuous astrorhizal gutters, and the general 
surface is covered with close-set tubercles of various sizes, the smaller of these 
being imperforate, while the larger ones are pierced at their apices by distinct 
circular apertures (Plate I, fig. 14). In places the surface-tubercles coalesce into 
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Fig. 1. — Vertical section of a specimen of Labechia conferta^ Lonsd. sp., from 
the Wenlock Limestone of Dudley, enlarged about 10 times. 

Fig. 2. — Tangential section of the same specimen, similarly enlarged. 

Fig. 3. — Small portion of the preceding section, enlarged about 30 times. 

Fig. 4. — ^TTpper surface of a specimen of Labechia scabiosa^ Nich., from the 
Wenlock Limestone of Dudley, of the natural size. 

Fig. 5. — Under surface of the same, of the natural size. 

Fig. 6. — Surface-tubercles of Labechia scainosa^ enlarged. 

Fig. 7. — Portion of a polished slab of Labechia styhphora^ Nich., from the 
Middle Devonian of Shaldon, Devonshire, of the natural size. 

Fig. 8. — ^A single cylinder of the same transversely divided, enlarged 5 times. 

Fig. 9. — Vertical section of Labechia canadensis^ Nich. and Mur. (?), from the 
Ordovician Rocks of Aldons, near Girvan, enlarged 10 times. Collected by Mrs. 
Robert Gray. 

Fig. 10. — Polished slab of Stromatopora concentricay Goldf., cut vertically to 
the surface, of the natural size. From the Middle Devonian, Limimaton, Devon- 
shire. 

Fig. 11. — Tangential section of a specimen of Stromatopora concentricay Goldf., 
from the Middle Devonian of Lummaton, Devonshire, enlarged 10 times. 

Fig. 12. — Vertical section of a specimen of Stromatopora concentricay Goldf., 
from the Middle Devonian of Teignmouth, enlarged 10 times. 
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Fig. 1. — A massive weathered specimen of Stromatopora concentrica^ Goldf., 
from the Middle Devonian of Gerolstein, of the natural size. The specimen shows 
excellently the growth of the coenosteum in latilaminaa, and is closely similar in 
aspect to the original example of this species described and figured by Gk)ldfuss. 

Pig. 2. — Portion of the skeleton-fibre of Stromatopora concentrica^ Goldf., 
enlarged about 40 times, showing the sieve-like and porous structure of the 
fibre. The section is tangential, and taken from a specimen from the Middle 
Devonian of Sotenich, in which the minute structure is unusually well preserved. 

Fig. 3. — Portion of the surface of a large specimen of Stromatopora concentrica^ 
Goldf., from the Middle Devonian of Gerolstein, enlarged about 3 times. 
The specimen is traversed by minute " Caunopora-tubes," and the surface- 
characters are unusually well shown. 

Fig. 4. — Upper side of a small specimen of Stromatopora typica^ Rosen, from 
the Wenlock Limestone of Ironbridge, of the natural size. 

Fig. 5. — Under side of the same, showing the epitheca, of the natural size. 

Fig. 6. — Profile view of the same, of the natural size. 

Fig. 7. — Part of the surface of the same, enlarged about 3 times. 

Fig. 8. — Sketch of a medium-sized specimen of Stromatopora typica^ Rosen, 
from the Wenlock Limestone of Dudley, of the natural size. The specimen has 
been bisected, and shows the latilaminar mode of growth of the coenosteum. 

Fig. 9. — Portion of the skeleton-fibre of another specimen of the same, from 
the Wenlock Limestone of Ironbridge, enlarged about 40 times. The section is 
tangential. 

Fig. 10. — Portion of a vertical section of the preceding, similarly enlarged. 

Fig. 11. — Part of the surface of a specimen of Stromatopora typica, Rosen, of 
the natural size, in which the coenosteum is traversed by numerous irregular 
" Caunopora-tubes," which in this case seem to certainly belong to a species of 
Aulopora. The specimen is from the Drift of Northern Germany, and was 
presented to the author by Prof. Ferdinand Roemer. 
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Fig. 1. — Tangential section of Stromatopora typicay Rosen, from the Wenlock 
Limestone of Ironbridge, enlarged about 10 times. 

Pig. 2. — Vertical section of the same, similarly enlarged, showing the tabu- 
late zooidal tubes. 

Eig. 3. — Vertical section of Stromatopora Hupschiij Barg., from the Middle 
Devonian of Teignmouth, enlarged 10 times. 

Fig. 4. — Tangential section of the same, similarly enlarged. 

Fig. 5. — Surface of a polished specimen of the same from the same locality, of 
the natural size. 

Fig. 6. — Surface of a specimen of Stroraatopm*a Hiipschii^ Barg., from the 
Middle Devonian of Biichel (Paffrath district), enlarged 5 times, showing the 
mouths of " Caunopora-tubes." 

Fig. 7. — A weathered example of Stivmatopora Hiipschiiy Barg., in the 
" Caunopora-state," of the natural size. Middle Devonian, Dartington, South 
Devon. 

Fig. 8. — A small polished example of Stromatopora florigeray Nich., of the 
natural size, from the Middle Devonian of Teignmouth. 

Fig. 9. — Tangential section of the same, enlarged 10 times. 

Fig. 10. — Vertical section of the same, similarly enlarged. 
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Fig. 1. — Portion of a polished specimen of Stromatopora Garteri^ Nich., of the 
natural size, showing the growth of the coenosteum in latilaminao. From the 
Wenlock Limestone of Ironbridge. 

Fig. 2. — Vertical section of the same, enlarged about 10 times. 

Fig. 3. — Tangential section of the same, similarly enlarged. 

Fig. 4. — A fragment of Stromatopora Biicheliensisy Barg., var. digitata^ Nich., 
of the natural size. Middle Devonian, Pit Park Quarry, Dartington. 

Fig. 5. — Part of a polished transverse section of another specimen of the same 
species from the same locality, natural size. 

Fig. 6. — ^Vertical section of a specimen of Stromatopora Bucheliemisy Barg., 
from the Middle Devonian of Teignmouth. Enlarged about 10 times. 

Fig. 7. — Transverse section of the preceding specimen, similarly enlarged. 

Fig. 8. — Portion of a polished specimen of Stromatopora Beuthi% Barg., cut 
tangentially, of the natural size. Middle Devonian, South Devonshire. 

Fig. 9. — Portion of a similar polished specimen of the same species, cut verti- 
cally, of the natural size. Middle Devonian, Teignmouth. 

Fig. 10. — Tangential section of Stromatopora Beuthii, fiarg., enlarged about 
10 times. Middle Devonian, Pit-Park Quarry, Dartington. 

Fig. 11. — Vertical section of the same specimen, similarly enlarged. 

Fig. 12. — Tangential section of a specimen of Stromatopora Beuthii^ Barg., 
from the Middle Devonian of South Devonshire (Bishopsteignton ?), enlarged 
about 10 times. The section shows, more distinctly than fig. 10, the cut ends of 
the radial pillars immersed in the general reticulation. 

Fig. 13. — Tangential section of Stromatopora Beuthii ^ Barg. (?), in the 
*' Caunopora-state," enlarged about 10 times. In this condition sections of 8. 
Beuthii are hardly, or not at all, distinguishable from similar sections of S. Hiipschiiy 
Barg. Middle Devonian, Teignmouth. 
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Fig. 1. — Vertical section of Stromatopora Beuthii, Barg. (?), in the " Cauno- 
pora-state," enlarged about 10 times. Middle Devonian, Teignmouth. 

Fig. 2. — Part of the surface of a specimen of Stromatopora discoidea, Lonsd., 
of the natural size, showing the form and arrangement of the astrorhizsd. Wen- 
lock Limestone, Dudley. 

Fig. 3. — Small portion of the surface of a specimen of Stromatopora discoideay 
Lonsd., enlarged 5 times. Wenlock Limestone, Gotland. 

Fig. 4. — Part of the surface of the preceding specimen, still further enlarged. 

Fig. 5. — Skeleton-fibre of Stromatopora discoidea^ enlarged about 40 times. 

Fig. 6. — Tangential section of a very well preserved specimen of Stromatopora 
discoidea^ Lonsd., enlarged about 10 times. "Wenlock Limestone, Ironbridge. 

Fig. 7. — Vertical section of the preceding specimen, similarly enlarged. 

Fig. 8. — Tangential section of the Stromatopora elegans of von Rosen, enlarged 
ten times. This form is in reality based on an example of S. discoidea^ Lonsd., 
in a considerably altered state, and the specific name " elegans " must therefore be 
abandoned. The specimen is from the Silurian Rocks of Kleine Ruhde, in 
Esthonia. 

Fig. 9. — Part of a tangential section of Stromatopora concentrica, Goldf., var 
astrigera, Nich., enlarged 10 times. The specimen is in a much altered and 
partially " reversed " condition, and the part figured shows the centre of an 
astrorhiza. Middle Devonian, Teignmouth. 

Fig. 10. — Surface of a polished specimen of the preceding, of the natural size, 
showing the form and arrangement of the astrorhizaB, from the same locality. 
The astrorhizaB have been drawn for distinctness' sake as if darker in colour than 
the general skeleton, but they are really lighter. 

Fig. 11. — Portion of the surface of a polished specimen of Stromatopora 
inasqualiSy Nich,, enlarged about twice. Middle Devonian, Teignmouth. 

Fig. 12. — Tangential section of the same, enlarged about 5 times, from the 
same locality. The specimen is in the " reversed " condition. 

Fig. 13. — Portion of a polished tangential section of Parallelopora darting- 
tonensis^ Carter sp., of the natural size, showing the astrorhizaB. Middle Devonian, 
Teignmouth. 

Fig. 14, — Portion of a polished tangential section of a " reversed " specimen 
of the same, enlarged twice. Middle Devonian, Teignmouth. The minute struc- 
ture of this specimen, as displayed in thin tangential section, is shown in Plate 

IV, fig. 1. 

Fig. 15. — Tangential section of a specimen of P. dartingtonensiSf Cart, sp., 
from the Middle Devonian of Pit-Park Quarry, Dartington, enlarged 10 times. 
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Pig. 1 . — Vertical section of the preceding specimen of Pa/rallelopora darting- 
tonensis, Cart, sp., enlarged 10 times. 

Pig. 2. — Tangential section of P. dartingtonenaiSf var. filitexta, Nich., from 
the Middle Devonian of Teignmouth, enlarged 10 times. 

Pig. 3. — ^Vertical section of the preceding specimen, similarly enlarged. 

Pig. 4. — Tangential section of a typical example of ParaMelopora Ooldfnssii^ 
Barg., enlarged 10 times, showing the perforate structure of the skeleton-fibre, 
the apertures of the zooidal tubes, and the transversely partitioned astrorhizal 
canals. Middle Devonian, Steinbreche, Refrath. 

Fig. 5. — ^Vertical section of the same, similarly enlarged, showing the characters 
of the skeleton-fibre, the radial pillars, and the tabulate zooidal tubes. 

Pig. 6. — Tangential section of the skeleton-fibre of a specimen of P. Goldfussiiy 
Barg., from the Middle Devonian of Devonshire, enlarged 40 times. 

Pig. 7. — Vertical section of the same, similarly enlarged. (Pigs. 7 and 8 of 
Plate XI, erroneously referred to Idiostroma ? capitabwm^ Goldf., really belong to 
this species.) 

Pig. 8. — Tangential section of the preceding specimen of P. Ooldfussii^ Barg., 
from the Middle Devonian of Devonshire, enlarged 10 times. The specimen is in 
the " Caunopora-state." 

Fig. 9. — Vertical section of the same, similarly enlarged. The section shows 
the infundibuliform tabulas of the " Caunopora-tubes." 

Fig. 10. — Tangential section of a specimen of Parallelopora capitata, Goldf. 
sp., from the Middle Devonian of Teignmouth, showing the tabulate astrorhizal 
tubes, enlarged 10 times. 

Fig. 11. — Tangential section of another specimen of the same from the same 
locality and formation, similarly enlarged. 

Fig. 12. — Vertical section of the preceding specimen of Parallelopora capitata, 
Goldf. sp., showing tabulate zooidal tubes and supposed " ampullae," enlarged 10 
times. 

Fig. 13. — Tangential section of a specimen of Parallelopora capitata, Goldf. 
sp., from the Middle Devonian of Hebborn, showing the structure of the skeleton- 
fibre, enlarged 10 times. 
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INTRODUCTORY REMARKS. 

It was the intention of the late Dr. Thomas Wright to have continued his 
magnificent series of Monographs on the British Fossil Echinodermata of the 
Oolitic and Cretaceous Formations, which have already appeared in the volumes of 
the Palasontographical Society, by the publication of a Monograph on the Creta- 
ceous Asteroidea. "With this object in view a number of plates had been prepared 
imder Dr. "Wright's directions, and some preparatory notes for the letterpress had 
been written, when the work was cut short by the lamented death of the author. 
Subsequently the Council of the Palsdontographical Society did me the honour of 
inviting me to undertake the memoir. The plates and notes above mentioned 
were placed at my disposal, but the latter proved to be for the main part merely 
summaries or transcripts of descriptions already published, and were unfortunately 
unsuitable to form part of the letterpress. For the whole of the latter I am 

1 
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Uierefore reeponBible. The plates whioli were dravn on stone have all been 
utilised, although the speoimenB iQustnited weore not in every case those which I 
should have selected, nor the order in vhjoh the figures are assooiated on some of 
the plates that which I should haTo foUoTod. This, howferer. is a oomparatiTely 
snu^ matter, and the remark is not intended in any vay as dispars^png the 
exoellenoe of the iUuBtrations. Indeed, I would here bear unqualified testimony 
to the careful and aooorate way in which the fossils have been delineated by 
Mr. A. H. Searle. His plates are monnments of patient gtody of morphological 
detail, and of exquisite technical execution as examples of litiiographic drawing. 

In his Monograph on the Oolitic Asteroidea, Dr. Wright gave as an intro- 
duction a general account of the structure of tlie main divisions of the Asteroidea 
then known, recent as well as fossil, with special reference to the oaloareous 
framework ; and he also gave a summary of the different systems of olassifioation 
which had been formulated by previous writers on the subject. It would there- 
fore, in my opinion, be out of place, and in a certain measure superfloous, to preface 
the present memoir with a similar introduction ; but, as the knowledge of recent 
Starfishes has been considerably extended since the date of Dr. Wright's oontribn- 
tion, I propose to give in an appendix to this monograph my.views on the olassi- 
fioation of the Asteroidea, with special reference to the fossil forms. 

At the oominencement of his splendid Monograph on the Cretaceous 
Echinoidea — to which the present memoir is a sequel — Dr. Wright gave a valuable 
etratigraphioal summary of the Oretaceous Formations in Britain. It is conse- 
quently altogether needless to burden the pages of the Society's publications with 
a repetition of these details. I shall, however, if necessary on the completion of 
my work, give a synopsis of the distribution in time of the various species dealt 
with, together with such remarks on their occurrence and associations as occasion 
may require. 



FOSSIL ASTEEOIDEA. 



DE80EIPTION OP THE CEETACE0U8 SPECIES. 



/St^6-rfa««— ETIASTEROIDEA, Sladen, 1886. 

Ortfer— PHANEROZONIA, Sladen, 1886. 

JVimiZy— PENTAGONASTERID^, Perrier, 1884. 

Phanerozonate Asterids, with thick and massive marginal plates, which may 
be either naked, or bear granules or spiniform papillad. Disk largely developed. 
Apical plates often increscent. Abactinal surface tessellate, with rounded, poly- 
gonal or stellate plates, which may be tabulate or paxilliform. Actinal inter- 
radial areas largely developed, covered with pavement-like plates, which may be 
naked or covered with membrane, or may bear granules or spinelets. 

The family Pentagonasteridas, as defined by Prof. Edmond Perrier^ in 1884, 
was separated from a larger and more comprehensive group of genera which had 
been previously recognised by him* as constituting the family Goniasteridas. The 
name GoniasteridsB was not retained for any of the groups or families into which 
that incongruous series of genera was divided. Previous to 1875, even the generic 
name of Ooniaster had been very loosely and incorrectly applied. The vaguest 
notions as to the limits or characters of the genus seem to have been held. The 
mere form of the body, and the applicability of the significant name, irrespective 
of structural details, appear to have alone determined the reference of a large 
number of the species which have at different times borne the generic name of 
Ooniaster. 

1 * Nouv. Archives Mus. Hist. Nat.,' 2e s6rie, 1884, t. vi, p. 165. 

3 <B^Tis. Stell. Mas.,' p. 25 (« Archi?es de Zool. exp^r.,' 1875, t. iv, p. 289). 
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M. Perrier showed that none of the recent species ranked as Goniaster pre- 
vious to 1875 had any right to be so called. He consequently employed the name 
in a new and restricted sense, taking the Asterias obtusangula of Lamarck as the 
type of the genus. No other species is at present known which can be regarded 
as congeneric with that form. 

A large number of fossil Starfishes have been named as species of Oonidster^ 
but none of them present characters which justify their reference to that genus 
in its new sense, and none of them invalidate the course taken by Prof. Perrier. 
It will therefore be unnecessary in the following pages to discuss in each case 
separately the reasons for removing the large number of species which have 
from time to time been ranked under the name of Goniaster. 



Subfamily — Pentagonasterin^, Sladen. 

Pentagokabtebin^, Sladen, Zool. Chall. Exped., part li, Beport on the Aste- 

roidea, 1889, pp. xxxi, 262. 

Pentagonasteridae with the abactinal area paved with rounded, polygonal, or 
paxilliform plates. Granules or spinelets when present co-ordinated. 



Genus— GALLIB^BMA, Gray, 1847. 

Calliderma, Oray. Proc. Zool. Soc. Lond., part xv, 1847, p. 76 ; Ann. and Mag. 

Nat. Hist., 1847, vol. xx, p. 198; Sjnop. Spec. Starf. 
Brit. MuB., 1866, p. 7. 

Marginal contour stellato-pentagonal. General form depressed. Disk large 
and flat. Rays moderately elongated and tapering. Marginal plates forming a 
broad border to the disk, and may be united along the median abactinal line of 
the ray throughout [or, in some fossil species, may be separated by one or more 
series of medio-radial plates, at least at the base of the ray]. The marginal 
plates of both series are granulated. [In recent species the supero-marginal 
plates bear some small papilliform spinelets on the margin where the abactinal 
and lateral surfaces of the plate unite ; and the inf ero-marginal plates have a 
number of similar, but larger and more fully developed, spinelets irregularly dis- 
tributed amongst the granulation of the actinal surface.] Abactinal area of the 
disk covered with small and regularly arranged plates, hexagonal in the radial 
areas, bearing co-ordinated granules, and some with a larger, globular, central, 



Anotiier point of difference is to be found in some of the fossil forms wticli are 
nlerred in the followttig pages to the genus Calliderma ; and this consists in the 
separation of the snpero-mai^nal plates, at least at the base of the ray, bj one <v 
more series of medio-radial plates. It is a oharaoter whose importanoe is not to be 
under-estimated, Irat too little as yet is known of t^e morphological plastimty of 
the genns to jnstify in my opinion the separation of the forms on thu gnnmd 
alone. I prefer, therefore, to r^^ard this extension of the abaotinal plating as ft 
transitional oharaoter, and I believe that iAa» opinion is warranted 1^ tiid range of 
plaslaoity olwerved in other gmiera of reoent Asteroidea. 



1. Callidibiu SioTHU, Forbet, sp. PI I, figs. 1 a—If: F1.VIII. figs, 3 a— 2e, 

GhlHzuTXB (AaiBOSOBluv) SiOTBn, Sitrbm, 1618. ICemoit* of the G«olagi«d 
^mwvj ol GiMt BritiiD, toL B, 
p. 474. 

— — — — 1660. In Dintn'a Qeologj nd 

7otnb of tlie Tertiuy snd On* 
taoeona Formatunu of Simw, 
London, 4to., p. 884, ]d. urn, 
flgf. 1 tnd 8. 

— — SXUHU, Xerrit, 16S4. Cttalogne of KitUi PoMiK 

2nd od., p. 80. 
AnaosoHinx Sioxmi, . D¥JardmamiSiipi,l'e/Si. Hist. Nftt Zoopb. 

fichin. (Snites k Bnflbn), p. 889. 
GoiriA.aTEB SuiTHi, Quaute^ 1876. Fetreractenbmide Dentach- 

landi, I. Abthl., Rd. ir, p. 64. 

— ( Abtbooobiuv) Suithu, XIarbet, 1878. In Dixon's Geology of Sussex 

(now edition, Jones), p. 867, 
pi. xxT, figs. 1, 2,2 a. 

Body of large size. General form depressed. Abactinal area probably capable 
of slight inflation, and more or less flexible : a slight carination being present in 
the radial abactinal regions. Actinal surface flat. Marginal contour stellato- 
pentagonal, the major radius measuring rather more than twice the minor radius. 
Bays broad at the base and tapering gradually to the extremity. Interbrachial 
arcs well rounded and forming a regular curve. Margin thick, with a well-defined 
channel traversing the line of junction of the aupero-marginal and infero-marginal 
series of plates, formed by the tumid character of the marginal surface of both 
series of plates. 

The infero-marginal plates are about twenty or twenty -one in number, counting 
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from the median interradial line to the extremity. They form a broad conspicuous 
border to . the actinal area, the breadth of which diminishes gradually from the 
median interradial line to the extremity. The largest infero-marginal plates near 
the median interradial line measure 9 mm. in breadth, and 4 mm. in length ; the 
length increases a little between this point and the base of the ray, where it is 
again 4 mm. The breadth decreases step by step from the median interradial line, 
and at the base of the ray is less than 4 mm., and further out the breadth of the 
plates is less than the length. The height of the infero-marginal plates as seen in 
the margin is greater than the length of the plate, the proportions near the 
median interradial line being as 3 : 2 approximately. The proportion of the 
height decreases at the extremity of the ray. The infero-marginal plates are 
slightly convex on their actinal surface and distinctly tumid on their marginal 
surface. The whole superficies is covered with small, hexagonal, closely-placed 
punctations, upon which granules were previously borne, probably uniform in size 
and compactly placed. On a number of the plates are one or more subcircular or 
irregular shallow concavities, quite irregular in size, position, and occurrence, 
which I believe to have been caused by the presence of a pedicellarian apparatus, 
perhaps the cavities of ordinary foraminate pedicellariaD enlarged by weathering. 
These are seen in PI. I, figs. 1 a, 1 fe, 1 c, 1 d. I scarcely think that they are the 
marks left by tubercles or enlarged granules. In the example, however, figured 
on PI, Vin, fig. 2 a, small spinelets were undoubtedly present. 

The adambulacral plates are broader than long, their dimensions at a short 
distance from the mouth being 3'25 mm. broad and 1'75 mm, long. They bear 
upon their surface four or five ridges, parallel or sub-parallel to the ambu- 
lacral furrow, each with five or six articulatory elevations upon which spines had 
previously been borne. A number of these spines are still preserved, irregularly 
strewed over the surface of the plates. They are short, tolerably robust, slightly 
flattened, slightly tapering and abruptly rounded at the tip. The longest 
measures about 1'5 mm. in length, or a little more; their surface is finely striate, 
in fact so fine that the character is perhaps mainly due to the effect of weathering 
upon the structural texture of the spine. 

The actinal interradial areas are large and are covered with a great number of 
small, regular, quadrangular or rhomboid intermediate plates, which are arranged 
in series parallel to the ambulacral furrow, and form a compact tessellated pave- 
ment. The average size of the plates is about 2 mm. in diameter, but the plates 
of the series adjacent to the adambulacral plates are somewhat broader, and the 
plates near to the infero-marginal plates become smaller and irregular. The plates 
extend at the base of the ray to about the eighth infero-marginal plate, counting 
from the median interradial line. The surface of the plates is covered with large» 
rather widely spaced, hexagonal punctations — the marking left by the granules 
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previoualy borne npon the plates, which appear to have been rather laz^ and 
uniform. 

Very tew, if any, pedioaUaris appear to have been borne on the aotinal inter- 
mediate plates. 

The character of the mouth-plates and their armature oumot be made out in 
any of the examples I have ezunined. 

The Bupero-marginal plates are only exposed in the marginal view of the 
example under description. Their height is seen to be less than that of the 
inf ero-marginal plates, and they are also rather smaller both in length and breadth ; 
about twenty-two appear to be present between the median interradial line and the 
extremity of the ray. In their general character and ornamentation they resemble 
closely those of the infero-marginal series. 

From another example, also contained in the British-Huseum Collection, and 
bearing the registration mark " E. 2037," in which the atwotanal surface is shown, 
the following details are supplemented. 

The abactinal area is coTcred with small, regular, hexagonal plates or paxillar 
tabula, which are slightly rounded superficially, and a little bevelled on Uie 
margin of the tabulum. The surface of the tabulum is covered with punctationa 
or marks left by the granules originally borne on the plate, and here and there 
small pedicellarian foramina may be seen, usually near the margin of the plate. 
The plates (or paxillse) of the median radial series are broader than any of 1^ 
others, the largest measuring about 2 mm. in breadth, and a little more than 1 
mm. in length. The other tabula are true hexagons, measuring about 1 mm. in 
diameter or a trifle more, and they are arranged in longitudinal series' parallel to 
the median radial series. Bight or nine series are present on each side of the 
median radial series on the disk. Opposite the eighth aupero-marginal plate, 
counting from the median interradial line, only the median radial series and one 
lateral series of tabula on each side of it are present. The median radial series 
then extends alone and is present at the fourteenth plate, where the ray is broken 
in the example under description — and looks like continuing further — ^pro- 
bably reaching to the extremity of the ray. 

Dimensions. — In the type specimen (figured on PI. I) the major radius is 
98 mm., the minor radius 48 mm., the thickness of the margin from 9 to 10 mm. 
The breadth of a ray between the fifth and sixth infero-marginal plates measures 
about 28 mm. 

Locality and Stratigraphical Position. — The apecimeu figured on PI. I is from 
the Lower or Grey Chalk at Burham, in Kent. The species has also been ob- 
tained from the Upper Chalk at Brighton (Coll. Brit. Mus.) ; and it is sometimes 
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The sapwo-marginal platea are about twentj-og^t in number, counting from 
the median interrodial line to the extroni^. (ThiB number is taken from the 
fragment figored on Fl. Vli, fig. 4 a ; in the larger exanq>le drawn on Fl. Y, 
fig. 2 a, twenfy-two may be counted up to the place where &e ray is Inroken.) 
They form a well-defined, conspionons border, but the breadth of tina ia distinctly 
less in proportion to the size of the disk when compared with the breadtii of the 
marginal plates in GaUiderma Smithix. The largest HupenMnarginal platea in the 
specimen figured on Fl. V, fig. 2 a, near the median intwradial line, measure 6'25 mm. 
in breadth and 3'25 nun. in length. The breadth diminishoB very sl^tiy as 
the plates approach the base of the ray, but from that part outward the length of 
the plates becomes much reduced — the breadth remaining the gre^»r dimension 
throughout the ray. 

The supero-marginal plates are comparatively flat on the abaotinal surface and 
only slightly depressed along their margins of juncture. The general snrfieMW of 
the whole series has the character of sloping at a small angle to the margin of the 
disk, to which it gives a slightly bevelled appearance. The marginal surface of 
the plate is almost vertical, the junction of the abacdnal and marginal snr&ces is 
well rounded but not tumid, and there is very slight, if uiy, convexity on the 
marginal surfaoe, at least along the disk. The height of the plates as seen in the 
margin is only a little greater than the length, uid the diminution in height is 
only very trifling as the plates proceed along the ray. The whole superficies of 
the plates is covered with small hexagonal punctations upon which granules were 
previously borne. Small foraminate pedioellarisB are occasionally present here 
and there upon the plates ; the foramen is small and oval, and is surrounded by a 
definite margin or lip. Sometimes more than one are present on one plate. 
The example figured on Fl. YII, fig. 4 a, is remarkable for the presence of the 
prominent teat-like eminences, in the centre of which the pedicellarian foramen is 
situated. Tbese eminences at first sight look like tubercles for the articulation of 
spines (see PI. VII, figs. 4 a, 4 c). A similar character is also seen in the example 
drawn on PI. V, fig. 2 a, but is less strongly marked (see fig. 2 d). 

The abactinal area of the disk is covered with small, regular, hexagonal and 
tetragonal plates or paxillar tabula; those in the radial areas being regularly 
hexagonal and larger than those in the intermediate regions, which are rhomboid, 
and all diminish in size as they approach the margin. The abactinal plates or 
paxillae do not appear to extend beyond the twelfth supero-marginal plate, counting 
from the median interradial line ; the supero-marginal plates of the two sides of 
the ray meeting in the median radial line beyond this point. The plates or paxillae 
of the median radial series are larger and broader than any of the others ; they 
are succeeded on each side by five or six longitudinal series of hexagonal plates, 
those of the second or third series from the median series measuring about 1*5 mm. 
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in diameter. The remaining plates which occupy the intermediate areas are 
tetragonal or rhomboid. All the plates have their surface marked with rather 
widely-spaced punctations — the impressions of the granules previously present. 
Small foraminate pedicellariae are also frequently present here and there, usually 
near the margin of the plate. 

The madreporif orm body is flat, distinct, and polygonal in outline ; it is situated 
near the centre of the disk. Its surface is marked by fine straight striaB, which 
radiate regularly centrifugally from the centre to the margin (see PI. V, fig. 2 e). 

Other specimens' show that the infero-marginal plates in this species are more 
nearly subequal to the supero-marginal series than in Calliderma Smithiae^ that the 
actinal intermediate plates are relatively larger than in that species and a good 
deal larger than the abactinal paxillar plates or tabula. The actinal intermediate 
plates originally bore granules only, judging from the character of the punctations 
with which their surface is ornamented. A fragment belonging to the British 
Museum Collection (which bears the register number *' E 373 "), in which the spines 
that formed the armature of the adambulacral plates are preserved, indicates that 
these spines are smaller, shorter, and perhaps more numerous than in Calliderma 
Smithix. 

In the example drawn on PI. VI, fig. 2 a, the supero-marginal plates are pre- 
served, but the whole of the abactinal plating has been removed, leaving exposed 
the inner surface of some of the actinal intermediate plates and the adambulacral 
plates. Magnified details of these plates are given, and they represent the cha- 
racters of the strnctures preserved better than any verbal description. 

Dimensions, — The large example figured on PI. V, fig. 2 a, has the following 
measurements : — Major radius 82 + mm. (all the rays are broken and imperfect, 
and the full dimensions cannot therefore be given) ; minor radius 36 mm. ; thick- 
ness of the margin about 8 mm. Breadth of a ray between the eighth and ninth 
supero-marginal plates about 15 mm., or a trifle more. 

Locality and Stratigraphical Position. — The example figured on PI. V, fig. 2 a, 
is labelled from the Lower Chalk, but the locality is not recorded. It formed 
part of one of the old collections preserved in the British Museum. Other 
examples in the British Museum are from the Grey Chalk or Chalk Marl of Dover, 
from the Lower Chalk of Glynde in Sussex, and from the Lower Chalk of 
Amberley Pit, Arundel. There is also a magnificent specimen in the Museum of 
Practical Geology, Jermyn Street, from the Lower Chalk of Dover. 




FOSSIL ASTEROIDEA. 



3. Callidbbiu latcx, Fwbes, Bp. PL 11, figs, la—le, 2o— 2d; PL Ht 
figs. 1 — 1 «, 2 a, 2i, 3 a, 3 b. 

GoHiuTXB (AnBooorani) lahtb, Rriet, 1848. ICeminn 4^ the 6«<dogiMl 
Bnmy of Qnat Bntain, toL ii, 
p. 474. 
^ — -^ — 1850. In ' Diztm'i Geok^ and 

7oMilt of the TertiMy and Cnt*' 
fieoM FomKUoiu of Sasnz, 
Iiondon, 4to., p. 888, pL zziu, 
flgi.4.6. 
— — — JfbfTM, 1864. Ostalogne of Britfaih VomOa, 

2iid ed., p. 80. 

AsTBOfloinuH uiTinc, D^f^lrdima^ld I[iipd,16ei. ButNatZoc^. 

Sohin. (Saitea k Buffon), p. 899. 

Gonuns (Anaoeomrx) unrs, JHm^m, 1878. In Dixon'a Oeologr of Stuaax 
(new edition, Jonea), p. 887* 
pL xzn, flga. 4, S. 

Body of lai^ or moderate size. General form depressed. Abaotinal snrfaoe 
probably capable of some d^;Tee of inflation. Aotinal itufaoe flat. Hiarginal 
contour stellato-pentagonal. the major radins probably not ezoeeding the minor 
radius by more than one half. Bays narrow at the base, short, not greatly pro- 
duced, and probably tapered to a pointed extremity. Interbrachial area very 
wide and flattened, which gires a. strongly marked pentagonal outline to the disk. 
Margin of uniform thickness. 

The infero-marginal plates are more than sixteen in number, counting from Uie 
median interradial line to the extremity (the tip of the ray being broken in all the 
specimens examined). They form a remarkably broad margin to the actinal area of 
the disk, which diminishes rather rapidly in width at the base of the rays, and then 
slightly to the extremity. The largest infero-marginal plates near the median 
interradial line measure about 13 mm. in breadth and 45 mm. in length. The 
length is nearly uniform throughout, or at any rate till well out on the free part 
of the ray ; but the breadth diminishes until the plates at the base of the ray are 
6*5 mm., and the diminution proceeds to a certain extent along the ray. The 
infero-marginal plates are slightly convex along their line of breadth, by which 
means the separate plates are distinctly marked. They are well rounded at the 
junction of the actinal and lateral surfaces, and are slightly tumid in the margin. 
The outline of their inner or adcentral edge is also rounded. The height of the 
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infero-marginal plates as seen in the margin is a little greater than their length. 
The height of the supero-marginal plates is, however, somewhat greater. 

The whole superficies of the plates is covered with circular punctations of 
irregular size rather than hexagons, as in the other forms, and the irregularity 
caused by the presence of larger punctations here and there is remarkable. This 
character seems to indicate the former presence of an irregular- sized granulation. 

The supero-marginal plates are similar in character to the infero-marginal 
series, but the large irregular punctations are larger and more numerous. 

The adambulacral plates are broader than long, and they bear upon their 
surface five or six ridges parallel or subparallel to the ambulacra! furrow, each with 
prominent well-defined granulations or elevations, all uniform and closely placed, 
upon which the adambulacral armature of spines was previously borne (see PL II, 
fig. Irf; PI. Ill, fig. 2 6). 

The actinal interradial areas are large, and are covered with comparatively 
large polygonal and rhomboid intermediate plates, which are arranged in series 
parallel to the ambulacral furrow, and originally formed a compact tessellated 
pavement. In a number of the fossils of this species, however, these plates are 
often separated and displaced, which leads to the inference that in life the plates 
were not so intimately connected as in other species, and that membrane or con- 
nective tissue was more largely developed. The one or more series of plates 
adjacent to the adambulacral plates are much larger than the others, and none of 
the intermediate plates extend beyond the base of the ray. The surface of the 
plates is covered with large, irregular, and rather deeply sunken pits, the 
character of which leads to the inference that the granulation originally present 
was also somewhat irregular in size and coarse in character (see PI. II, fig. 1 c ; 
PI. Ill, fig. 1 e). 

In some examples (notably in that figured on PI. Ill, fig. 2 a) small oval fora- 
minate pedicellariaD, distinctly lipped at the margin of the foramen, are present on 
the actinal intermediate plates. 

The mouth-plates are elongate, about three times as long as broad, triangular 
in shape, with the two outer sides subequal. Their surface is covered with large, 
coarse, irregular, tuberculose elevations (see PI. II, fig. 1 e), which suggest the 
inference that the armature of the mouth-plates consisted of large, irregular, 
papilliform granules. 

In some examples a portion of the actinal floor has been removed, exposing the 
inner surface of the abactinal floor. In these cases the stellate base of the abac- 
tinal plates or paxillaD are seen (see PI. II, figs. 2a, 2d; PI. Ill, figs. 3 a, 3 b). It 
will be noticed that there is a difference in the form of the stellate bases in these 
examples, which may indicate a specific or varietal difference, but I do not feel 
justified from this character alone in recognising either of these fragments as the 
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More material is needed before such a step would be 



type of a distinot Bpecies. 
warranted. 



IHrnaisions. — ^The large example figured on PI. II, fig. 1 a, has a inaior radial 
measurement of from 80 to 95 mm. or more, with a minor radius of about 52 mm. 
The breadth of the ray between the sixth and seventh infero-marginal plates, 
oountiag from the median interradial line, la aboat 17 or 18 mm. 

Locality tmd Stratigraphieal PotiUon. — This species appears to be confined to 
the Lower Chalk. Examples have been ooUeoted from Washington, Amberley, 
Soutberham, and Glynde, in Snasex. Also from the Lower Chalk of Folkestone, 
and the Chalk Marl of Dover. 

History. — Two examples of this species were first figured by Forbes in Dixon's 
' Geology and Fossils of the Tertiary uid Oretaceons Formations of Sussex,* 
London, 1850, pi. xxiii, figs. 4 and S. Both these specimens are now preserred 
in the British Museum. One example, which is from Amberley, is drawn on 
PI. Ill, fig. 1 a. The ot^er, which is from Washington, is aoourately represented 
by fig. 3 a of the same plate. 

VariaUons. — In addition to the difEerenoe noted above in the form of &e 
stellate bases of the abaotinal plates or pudlle, othw minor differences may be 
observed. In some examples the breadth of the border formed by the marginal 
plates on the disk area is not relatively so great as in other examples, and the 

proportions of length to breadth, as well as the amount of tumidity of the 
component plates, are subject to variation. In some examples, again, the irregu- 
larity in the granulation of the marginal plates, arising from the former presence 
of coarser granules interspersed amongst the average granulation, is more marked 
than in others. These differences will be more readily noticed by turning to the 
figures given on PI. II and PI. Ill than by a lengthy verbal description. Some of 
the examples come from different beds and different localities — circumstances 
which I consider to be sufficient to account for the variation. 



CewMs— NYMPHASTER, Sladen, 1885. 

Htubkaotbti, Sladen. In Narr. Chall. Exp., 1885, vol. i, p 612; Zoo). Ghall. 
Exped., port li, Beport ou the AeteToidea, 1889, p. 294. 

Disk large and flat. Rays elongate, slender, tapering, and almost square in 
section. Marginal plates forming a broad border to the disk, and either united 
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along the median abactinal line of the ray throughout, or separated only by a single 
series of medio-radial plates. The marginal plates of both series are granulated, 
and bear no spines (normally, but occasional incipient spinelets may be present). 
Abactinal area of the disk covered with large and regularly arranged plates, those 
in the radial areas well separated, usually hexagonal, more or less tabulate and 
paxilliform, and frequently bearing an excavate or entrenched pedicellaria. 
Actinal interradial areas large, confined to the disk. Actinal intermediate plates 
well defined, covered with uniform granules, and occasionally bearing pedicellarias. 
Armature of the adambulacral plates arranged in longitudinal series. Madre- 
porifonn body exposed and situated within one third of the distance from the 
centre to the margin. Large entrenched pedicellarise are frequently present on 
the marginal plates in some species. 

This genus includes a number of recent species brought to light by the deep- 
sea explorations of late years. It has been found in the Atlantic, the Pacific, and 
the Eastern Archipelago. The Atlantic species pass into the abyssal zone, but 
those inhabiting the Pacific and Eastern Archipelago do not, so far as at present 
known, extend beyond the continental zone, or in other words they live in depths 
of less than 500 fathoms. 

The structure and character of the Cretaceous species described in the 
following pages, so far as they can be made out from the fragmentary condition 
of the fossils, appear to me to warrant their inclusion in the genus Nymphaster. 



1. Nymphaster Coombii, Forbes, sp. PI. VII, figs. 1 — 3 ; PI. VIII, figs. 1 a, 1 &. 

GoKiASTEB (AsTBoeoKiuM) CooMBii, Forhe9, 1848. Memoirs of the Geological 

Survey of Great Britain, vol. ii, 
p. 474. 

— — — — 1860. In Dixon's Geology and 

Fossils of the Tertiary and Cre- 
taceous Formations of Sussex, 
London, 4to., p. 334, pi. xziii, 
fig. 6. 

— — — Morris, 1854. Catalogue of British Fos- 

sils, 2nd ed., p. 80. 
AsTBoeoiavM Combii, Dujardin and JELupi, 1862. Hist. Nat. 

Zooph. Echin. (Suites aBuffon), 

p. 399. 
GoNiASTEB (AsTBOGOiriuM) CooMBii, Forhes, 1878. In Dixon's Geology of 

Sussex (new edition, Jones), 

p. 367, pi. xxvi, ^g. 6. 
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Body of medium size. Disk moderately large. Rays well produced, rather 
broad at the base and tapering to the extremity. General form depressed and 
thin. Marginal contour stellato- pentagonal, the major radius measuring more 
than twice and a half tbe minor radius. Marginal plates broad, the supero- 
marginal aeries of the two sides of the ray meeting in the metlian radial line, 
[uterbrachial arcs deeply indented and well rounded. Margin rather thin. 

The infero-marginal plates are more than fifteen in number, counting from the 
interradial line to the extremity. They form a broad conspicuous border to the 
actinal area, which is relatively broad in proportion to the size of the disk. The 
largest infero-marginal plates near the median interradial line measure about 
5'5 mm. in breadth, and about 2'5 to 2'75 mm. in length. The breadth decreases 
slightly from this point as the plates approach the base of the ray, and then 
much more rapidly, the plates on the outer part of the ray having the length 
considerably in excess of the breadth. The plates are tumid and roundly 
bevelled at the lateral edges, but are flatly rounded at the margin of the disk, and 
without tumidity there. The whole superficies of the plate is covered with large, 
rather deeply depressed, hexagonal punctations, closely placed, which give 
somewhat of a honeycomb appearance to the plate (see PI. VIII, fig. 1 h). These 
are the marks left by the granules previously borue upon the plate. Upon a 
■number of the plates in the example figured on PL VIII, fig. 1 a, the granules are 
3till preserved m situ. They are large and closely placed. The punctations, 
and consequently the granules, in this species are coarser than in any of the other 
Cretaceous forma known to me. I have not been able to assure myself of the 
preseuoti in this example of any pedioeUarisB on the iofero-margiaftl plates. 

The adambulacral plates are broader than long, exoqit on ihe ontar part of the 
ray, and their armature appears to have consisted of five or six r^j^ular series of 
spinelets. This is indicated by the presence upon the surface of the plate of that 
number of ridges, running parallel or subparallel to the ambulacral furrow, each 
having four or five articulatory elevations and intervening pits upon which 
spinelets had previously been borne. The spinelets were probably short, and 
similar to those described in Calliderma Smithim and CaUiderma moaaicum, but I 
have not found any preserved in specimens which I consider to be undoubted 
examples of Nymphaster Goomhii. 

Dimensions. — In the type specimen, figured on PI. VIII, fig. 1 a, the major 
radius is more than 56 mm., and the minor radius 23 mm. The breadth of the ray 
between the fourth and fifth infero-marginal plates measures about 15 mm. 

Locality and Stratigraphical Position. — The specimen figured is from the Lower 
Chalk of Balcombe Pit, Amberley. The species has also been obtained from th' 
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Lower Chalk of Glynde, Sussex ; as well as from the Lower Chalk of Dover and 
the Isle of Wight. Other specimens of Nymphaster, as to the reference of which 
to N. Goombii I am more or less doubtful, which show certain differences in 
structural details, are from the Grey Chalk of Folkestone and Dover, and from 
the Lower Chalk of Betchworth. Several examples in the Museum of Practical 
Otology, Jermyn Street, are labelled from the " Upper Chalk," but I am inclined 
to think that their reference to that horizon is more or less doubtful. 

History. — The type of this species was found by Mr. G. Coombe at Balcombe 
Pit, Amberley, and formed part of Mr. Dixon's collection. It is now preserved in 
the British Museum. It was first figured by Edward Forbes in Dixon's ' Geology 
and Fossils of the Tertiary and Cretaceous Formations of Sussex,' London, 1850, 
pi. xxiii, fig. 6. The same specimen is carefully represented on PI. VIII, figs, 1 a, 
1 & of this memoir. 

Doubtful Examples of this Species. — Three specimens are figured on PI, VII, 
which I only place provisionally and with very great doubt under this species. I 
do not, therefore, at present propose to describe them in detail, or to definitely 
assign the characters they present as supplementary to those already given as 
belonging to Nymphaster Goombii. 

1. An example from the Lower Chalk of Betchworth, in which a portion of the 
actinal surface is preserved (PI. VII, figs. 1 a — 1 e). This specimen shows large 
infero-marginal plates somewhat longer in proportion to their breadth than in the 
type specimen, and their surface is covered with an extremely fine uniform puncta- 
tion. The latter character is altogether unlike that of examples which I consider 
to be true forms of Nymphaster Goombii. But from this character alone, which 
recent forms show to be one subject to considerable variation, I shrink from 
taking any more definite step, at least until further material is available for study. 
This example has some of the adambulacral plates and actinal intermediate plates 
well preserved. The adambulacral plates (see PI. VII, fig. 1 c) conform to the 
description given above. The actinal intermediate plates are rhomboid in form, 
and their surface is covered with deep, large, well-spaced pits, which indicate the 
former presence of a coarse uniform granulation. These plates are shown on 
PI. VII, fig. 1 e. The margin of this example is quite characteristic of Nym- 
phaster Goombii. The infero-marginal plates are seen to be low and more or less 
bevelled or sloping towards the margin ; whilst the supero-marginal plates are 
relatively rather higher and more abruptly bent at the junction of the actinal and 
lateral surfaces (see PI. VII, fig. 1 6). 

2, This is a badly preserved specimen from the Grey Chalk of Folkestone, in 
which nothing but the supero-marginal plates and the general outline are available 

3 
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for determinatioii (see PL YII, figs. 2 a^ 2 b). The maargmal plates resendsle in 
character those of the specimen just mentioned, and they are like thein ooTered 
with a very fine punctation, unlike that o^ the typical NymphaMer Ooomim. There 
are also fewer plates in that portion of the interbrachial arc which may be said to 
belong to the disk than in Nymphaster Coambii^ but as the example is smaller^ this 
may probably be only a question of age ; or it may, like the punctation of this and 
the preceding example, be attributed to variation, which I am disposed to co^isider 
a not improbable reason for the differences, when regard is had to the horizon 
from which the fossils were obtained, and consequently the changed conditions of 
existence in which those Asterids probably lived. 

3. This specimen (figured on PL YII, figs. 3 a, 3 &) is from the Lower Chalk 
of Glynde, Sussex, and I consider that its reference to Nymphaster Ooombit is less 
doubtful than that of either of the two preceding examples. The fi*agment repre- 
sents a portion of the abactinal sur&ce. The supero-marginal plates are large, 
and are covered with the characteristic coarse punctation of Nymphaster Ooonibii 
(see PI. YII, fig. 3 h). The supers-marginal plates of the two sides of a ray 
meet in the median radial line from the very base of the ray, distinctly charac- 
teristic of the genus Nymphaster. Comparing this example with the typical form 
of the species, there appear to be a much smaller number of supero-marginal 
plates in the interbrachial arc belonging to the true disk, and on these grounds I 
hesitate from accepting it positively as an undoubted example of this species until 
further material is forthcoming to throw light upon the amount of plastimty 
which may be accredited to this species. 



2. Nymphaster mabginatus, Bladen. PL VIII, figs. 4 a, 4 6. 

Body of medium size. General form depressed. Marginal contour stellate- 
pentagonal. Bays well produced, rather broad at the base, and tapering gradu- 
ally to a pointed extremity. Interbrachial arcs deep and rounded, the sweep of 
the curve from the tip of one ray to the tip of the neighbouring ray being of a 
paraboloid character. Margin rather thin. 

The supero-marginal plates form a broad and massive border to the abactinal 
area of the disk. There are six plates on each side of the disk counting from the 
base of one ray to the base of the neighbouring ray. All the succeeding plates 
along the ray meet the corresponding plate of the opposite side of the ray in the 
median radial line. The abactinal surface of the ray is thus occupied entirely by 
the supero-marginal plates throughout its length. 
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All the supero- marginal plates are of uniform height, excepting the normal 
diminution towards the extremity of the ray ; and all have the breadth greater 
than the length. The plates on each side of the median interradial line measure 
about 4 mm. in breadth and about 2 mm. in length; and this length is maintained 
with very slight diminution until about midway between the base and the extre- 
mity of the ray, where the length is 1*75 mm., and the breadth is between 2*75 
and 3 mm. Sixteen supero-marginal plates are preserved in the longest ray of 
the specimen under description, counting from the median interradial line to the 
broken extremity. A few plates are apparently missing. Measured in the 
margin^ the height of the plates is about 2*5 mm. 

All the supero-marginal plates are distinctly convex in the direction of their 
median line of breadth, by which each plate is very clearly marked out, and a 
highly ornate character is given to the species. The plates are also tumid and 
well rounded on their marginal surface. The whole surface of the plates is 
covered with rather large, widely spaced punctations or pits, which have a pecu- 
liarly isolated appearance, unlike that of any other species (see PI. VIII, fig. 4 6). 
I have not detected the presence of any pedicellarisB upon this example. 

The remains of a few isolated plates are preserved on the abactinal area of the 
fossil figured. They are all small and out of position, and are not available for 
description. 

Dimensions. — The specimen figured on PI. VIII, fig. 4 a, has a minor radius of 
about 12 mm.; and the longest fragment of a ray preserved measures about 
35 mm. The extremity is wanting. The thickness of the margin is 4*5 mm. The 
breadth of the ray at the base between the third and fourth supero-marginal 
plates counting from the median interradial line is from 8 to 8*5 mm. 

Locality and Stratigraphical Position. — The example described is from the 
Upper Chalk near Bromley. It is preserved in the British Museum, and bears the 
registration number 35,484. 



3. Nymphastbb OLIGOPLAX, Sladen. PI. VIII, figs. 3a, 36. 

Body of medium size. General form depressed and thin. Marginal contour 
stellato-pentagonal. Rays narrow at the base and produced. Interbrachial arcs 
wide and rounded. Margin thin. 

The supero-marginal plates form a broad border to the abactinal area of the 
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disk. There are taHy three (or pocnbly four) Bapero-mngaaiL ^ihtea bettreeu the 
median interradial Hue and Uie base of the ray — that is to 8ay,aboat six {dateson 
each side of the disk. The fourth (or perhaps the fifth) plate oonntmg ieoa. the 
me^an interradial Une, and all the snooeeding pli^es along the nj, appear 
normally to meet the oorresponding plate of the opposite side of the ray in the 
median radial line. The abaotinal surfooe of the ray is thus ooonpied entirely by 
tbB supero-marginal plates thronghont its length. In one of the rays preserved 
there appear, however, to be traces of a few abactinal plates which interfere witii 
the union of the supero-marginal plates in the median radial line near the base of 
the ray. As to how for this is normal I am nnable to say. 

All the snpero-margina] plates are comparatiTely low and flat. The plates on 
each side of the median interradial line are 3*5 mm. in breadth, and from 8 to 
3*6 mm. in length, and are thus practically sqaare. Their abaotinal sotfaoe is 
slightly convex ; and their height as seen in the margin is less t^an the length, 
and the abactinal surface is gradually bevelled to the inferior mai^ whidi abata 
upon the infero-mai^nal plates. The other plates which form the border of tiie 
disk-area are of the same size and character as those adjacent to the mediui intw- 
ra^al line. The Bupero-marginal plates along the ray have the breadth greater 
than the length, the fifth plate counting from the median intenadial Une 
measuring about 3*75 mm. in breadth and 2*5 mm. in length. Their oharaeter ia 
similar to that of the plates above described. The surface of the plates is covered 
with small well-spaced pnnotations, and there is a distinct smooth border on the 
inner and two lateral margins of each plate on which no punetationa or pits are 
, present. 

Large trench-like pedicellarisB, which are nearly the length of the plate, are 
present in this species ; they occur more frequently on the infero-marginal plates 
than on those of the superior series ; in fact, only one or two are present on the 
latter series of plates in the example under description. 

No other portions of this fragment are available for description. 

Dimeneiom. — The fragment figured in PI. VIII, fig. 3 a, has a minor radius of 
about 15 mm. The longeet portion of the major radius preserved is about 
33 mm., and the ray is broken off abruptly. The thickness of the margin is 
between 4 and 5 mm. The breadth of the ray at the base is about 8 mm. 

Locality and Stratigraphicat Position. — The fragment described, which is, 
unfortunately, all that I have seen, is from the Upper Chalk of Bromley. It is 
preserved in the British Museum, and bears the registration number 40,178. 

Bemarks. — The character of the marginal plates, as regards both their form 



PYCNASTER ANGUSTATUS. 21 

and their ornamentation , as well as the presence of the peculiar pedicellarisB, 
and indeed the whole facies of this fossil, lend strong support to the presumption 
that this species may ultimately need to be placed in a distinct genus, but I do 
not feel warranted in taking that step on the basis of such scanty material. 



Gent^s— PYCNASTER, Sladm. 

Disk relatively small and pentagonal. Abactinal surface more or less convex, 
and was probably somewhat inflated during life. Margin thick, and highest 
in the region of the disk. Rays elongate, narrow, and robust. Marginal plates 
forming a broad border to the disk, and united along the median abactinal line of 
the ray throughout. The marginal plates are high and very robust, those of the 
superior series being prominently convex abactinally in the median line of breadth 
and height, which imparts a well-rounded character to the ray. The marginal 
plates of both series are finely granulated, and probably bore no spines. Actinal 
intermediate plates large, covered with uniform granules. Armature of the 
adambulacral plates arranged in longitudinal series. Foraminate pedicellariae 
with radiating channels may be present on the marginal plates. 

The fragmentary state of the fossils which I have referred to this type 
unfortunately does not permit of a complete diagnosis of the genus being drawn 
up. The characters above given appear, however, to me to be suflScient to 
warrant the recognition of the possessors of them as the representatives of a 
distinct genus. The small high disk, the massive convex marginal plates, 
and the large actinal intermediate plates, together with the form of the rays, 
produce a facies alone sufficient to stamp its individuality, irrespective of other 
details of structure. 



1. Ptcnastbb ANGUSTATUS, FovbeSj sp. PL IX, figs, la, 16. 

GoNiASTEB (Astbogoniuh) anoustatub, Forbes, 1848. Memoirs of the Geolo- 
gical Surrey of Great Britain, 
vol. ii, p. 474. 
— — — — 1850. In Dixon's Geology and 

PoBsils of the Tertiary and 
Cretaceous Formations of 
Sussex, London, 4to., p. 335, 
pi. xxiii, fig. 10. 
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OenASsm ( AscMMKXRinf) Mwmmuam, Mtrris, 18M Ontelogiie of Brilidi 

Tumli, Sad ad., p. 80. 

Amoflcnmnc AvmnHeuui^ D19MK11 mmd MmpS^ 1888. Hut. Nit 

Zoopli.Sdiiii.(8ailesiBaffoii), 
p. 899. 

GonAOTSE (JisnuMKVMiinf) ivoimAanra* Ibrtm^ 1878. In Bison's Geologj of 

Snates (new editioiiy Jones), 
p. 868, 1^. xzri, fig. 10. 



Disk of medium sise or relaldTely small and pentagonal. Bays elongate, 
narrow, robust, and, thoogli tapering, nearly uniform in breadth throughout. 
Marginal contour stellate. Interbrachial arcs more or less . flattened, which 
emphasises the pentagonal outline of the disk. Idbigin thick and robust, much 
highest in the r^on of the disk. Abactinal sur&ce more or less convex, and was 
probably somewhat inflated during life. Actinal intermediate plates very large, 
covered with uniform granules. 

The supero-margmal plates are thick and massive, and they form a high and 
broad border to the disk. There are only three supero-marginal plates between 
the median intorradial line and the base of the ray — that is to say, six plates on 
each side of the disk. The fourth plate counting from the median interradial 
line, and all the succeeding plates along the ray, meet the corresponding plate of 
the opposite side of the ray in the median radial line. The abactinal surface 
of the ray is thus occupied entirely by the supero-marginal plates throughout 
its length. 

The supero-marginal plates which form the border of the disk are much larger 
in the direction of height than any of the others. The plates on each side of the 
median interradial line are about 4*75 mm. in breadth as seen on the abactinal sur- 
face, and about the same measurement in length. They are convex abactinally, 
and well rounded at the junction of the abactinal and lateral surfaces. Measured 
in the margin their height is 8 mm., and their lateral surface (which forms the 
vertical wall of the margin) is distinctly convex or pulvinate, but to a less degree 
than their abactinal surface. 

The supero-marginal plates of the ray are not so high as those of the disk, 
although their height is greater than their length. The height of the sixth plate 
from the median interradial line is about 5 mm. Their abactinal and lateral sur- 
faces form together a true segment of a circle, and this imparts a well-rounded 
character to the ray. The plates are deeply bevelled at their junction with the 
adjacent plates, and consequently distinctly pulvinate in the median line of breadth 
and height. The surface of the plates is covered with minute punctations, but 
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these are so extremely faint that they are seen with diflficulty. They are probably 
weather-worn in the example under notice. 

The infero-marginal plates, as seen in the direct lateral view of the margin, are 
much smaller in height than the supero-marginal series in the type specimen. 
The plates which form the margin of the disk are higher than long, the height 
being about 5 mm. and the length about 3'25 mm. in those adjacent to the 
median interradial line ; the succeeding plates on the margin of the disk are each 
less in height than the preceding plate, the third or fourth plate, counting from 
the median interradial line, having the height and length about equal. The infero- 
marginal plates along the ray have the length greater than the height. The 
surface of the infero-marginal plates resembles that of the superior series in the 
character of its punctation. 

Traces of small excavate pedicellarisB are present on occasional plates, but 
these appear to have been very few in the example under description. 

On the abactinal surface of the disk a few isolated and displaced plates are 
present. Some of these seem rather thick and tuberculous in character, but the 
state of the preservation of this part of the fossil is unfortunately quite unfitted 
for description. 

There is a fine fragment of this species preserved in the Museum of Practical 
Geology, Jermyn Street, from the Upper Chalk of Bromley, which shows part of 
the actinal surface. The infero-marginal plates in the disk are very high in this 
example, and five of them in an interbrachial arc bear a small foraminate pedi- 
cellaria. This is situated near the upper margin of the plate, about equidistant 
from that margin and the lateral margins of the plate, and consists of a small 
round foramen situated in the middle of a very shallow concavity, and with five 
or six faint channels radiating from the foramen to the margin of the concavity, 
gradually thinning and dying out there. The channels radiate like the spokes of 
a wheel, or a five-rayed star, and produce a facies unlike that of any other pedi- 
cellarian apparatus with which I am acquainted. The actinal intermediate plates 
are very large, and not more than three series are present. The plates of the 
series next to the adambulacral plates are much larger than the others, and are 
broader than long. The adambulacral plates are broader than long, and their 
surface is marked with three or four ridges parallel to the furrow, upon which 
spinelets were previously borne. The furrow series consists of about five 
spinelets. A few of these spinelets are preserved, and they are rather short, 
cylindrical, and slightly tapering. The mouth-plates are very small and narrow. 

Dimensions. — The specimen figured on PI. IX, fig. 1 a, has a minor radius of 
about 23 mm. The longest portion of a major radius preserved is 53 mm. ; the 
ray is broken abruptly, and there is very slight diminution in the breadth at the 
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Inrokeii eztremify as oompared viUi iho breadth at the base ; tben vould appear to 
be ererj indication that only a small part of the ray is preserrad. 

The thickneBS of the margin at the median interradial Hne is 13 mm., and 
at the base of the ray 8'6 mm. The breadth of the ray at the base is about 
12 mm. 

LocalUy and BtraHgraphical Position. — ^The eicample above desoribed, whioh has 
been drawn on Fl. IX, fig. 1 a, was obtained from the TTpper Ohalk in Kent, but 
anfortonately the exaot locality is unknown. It is preserred in the British 
Mnseiun. A fine fragment preserved in the Musemn of Fraoti(»l QBoiogj, 
Jermyn Street, was obtained from the TTpper Chalk of Bromley. The species has 
also been found in the TTpper Chalk of Sussex. 

3iHory.~—The type of this species was first described by Forbes tmder tiie 
name of Oomagter {Astrogoniium) anguetatust and was afterwvds figured by him in 
Dixon's * Geology and Fossils of the Tertiary and Cretaoeous Formations of 
BuBsez,' London, 1850, pL zxiii, fig. 10. That illusb^tion does not, however, 
give a good idea of the facies of the species. 



ffemw— PENTAG0NA8TBE, Linek, 1783. 

Pi5TAeoiu.STKB, iMwi. De Stellis marinis, 1788, p. 20. 

— Sehulxe. BetnchtuDg der veriteiDerteii Seesteme and ihrer 

TLeile, Warachau u. Dresden, 1760, p. 50. 
OoKUBTEK (pan), L. Ayattit. Prod. Mod. Badiairea, M^m. Soc. Sci. Nat. 

Neuchatel, 1835, t. i. p. 191. 
ABTBOOONiiTif (pan), Miller and Troiehel. SyBtem der Aateriden, 1842, p. 62. 
OoniODiaocs (pare), Miller and Ji-otckel. Ibid., 1842, p. 57. 
HoBtA (para), Qray. Ann. aod Mag. Nat. Hist., 1840, vol. vi, p. 279. 

TosiA, Gray. Ibid., 1840, vol. ri, p. 281. 

Body depressed and pent^onal in contour, or with the rays slightly produced. 
Marginal plates smooth or granular, ordinarily few in number. Supero-marginal 
plates form a broad border to the Aitsk, and, when the ray is produced, are sepa- 
rated throughout by abactinal plates. Abactinal area covered with rounded or 
polygonal plates, which may either be smooth or bear co-ordinated granules. 
Actinal intermediate plates and infero-marginal plates smooth or granulose, devoid 
of prominent spinelets. 

Much diversity of opinion has existed, unnecessarily it seems to me, as to the 



PENTAGONASTER LUNATUS. 25 

character and limits of this genus. Two species were originally referred to 
Pentagondster by its founder. The type of one of these is now lost, and its identi- 
fication rests only on surmise. The second species, however, Pentagonaster semi- 
hmatuSj is a well-known and widely distributed recent form, about which there is 
no doubt. I therefore consider that this form has every claim to be regarded as 
the type of the genus. The existing species of Pentagonaster are found in the 
Atlantic, the Pacific, the Indian and the Southern Oceans, and in the Eastern 
Archipelago ; and the bathymetrical range of the genus extends from 20 to 1500 
fathoms or more. 



1. Pentagonaster lunatus, Woodward, sp. PI. IV, figs. 1 a — 1 c. 

AsTEBiAS LVKATV8. Woodward^ 1888. An Outline of the G-eologj of Norfolk, 

p. 52, pi. Y, fig. 1. 
ToBiA LUNjLTjL, MottU, 1848. Catalogue of British Fossils, p. 60. 

— — Bronn, 1848. Index Palaontologicus, Nomenclator, p. 1274. 

Body of medium size. General form depressed. Abactinal and actinal areas 
flat. Marginal contour stellato-pentagonal, the major radius measuring nearly 
twice the minor radius. Bays short and moderately produced, rather narrow at 
the base and tapering to the extremity. Interbrachial arcs deeply indented and 
well rounded. 

The infero-marginal plates are twelve (or more) in number, counting from the 
median interradial line to the extremity. They form a broad border to the actinal 
area of the disk, the breadth of which diminishes rather rapidly plate by plate as 
they recede from the median interradial line. The largest infero-marginal plates 
adjacent to the median interradial line measure about 5*25 mm. in breadth and about 
3 mm. or a little more in length. The length and breadth decrease as each plate 
proceeds outward until about midway on the ray, where these dimensions are 
subequal. On the outer part of the ray the length is greater than the breadth. 
The infero-marginal plates are distinctly convex on their actinal surface in the 
direction of the median line of breadth, and are slightly tumid at the margin. 
Their surface is covered with small, uniform, closely placed, and deeply sunken 
moniliform punctations, upon which small granules were previously borne, probably 
uniform in size and closely placed (see PL IV, fig. Ic). I am not aware that 
traces of any pedicellarisB have been detected on these plates. 

The adambulacral plates are small and oblong, and bear on their surface ridges 
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PENTAGONASTER MEGALOPLAX. 27 

collections have, following Forbes, been erroneously referred to Pentagonaster 
lumatus^ which are in reality examples of Pentagonaster megaloplax. This is 
unfortunate, for the latter form has thus become comparatively well known under 
the name of Pentagonaster lunatus^ a name which they must now cease to bear, as 
the real Pentagonaster lunatus is quite a different form, and there is no doubt 
whatever either as tp the type (which is preserved in Norwich) or the priority. 
The differences between the two species will be further noticed under the descrip- 
tion of Pentagonaster megaloplax. 



2. Pbntagonastkb megaloplax, Sladen. PI. IV, figs. 2 — 4. 

GoKiASTEB (Astbooonivm) lukatus, ForbeSf 1850. In Dixon's Geology and 

Fossils of the Tertiary and Cre- 
taceous Formations of Sussex, 
London, 4to.» p. 853, pi. xxiii, 
fig. 9 (non Agferioi lunatut. 
Woodward, 1833). 

Body of medium size. General form depressed. Abactinal and actinal areas 
flat. Marginal contour stellato-pentagonal, the major radius measuring a little 
more than once and a half the minor radius. Rajs short and not greatly pro- 
duced, tapering gradually to the extremity. Interbraohial arcs regularly rounded, 
curving gradually from the tip of one ray to that of the adjacent ray, which gives 
a distinctly lunate character to the disk. Margin of uniform thickness. 

The infero-marginal plates are only five or rarely six in number, counting from 
the median interradial line to the extremity. They form a very broad border to 
the actinal area of the disk in relation to its size, and the breadth is maintained 
until near the extremity. The largest infero-marginal plates adjacent to the median 
interradial line measure 7 mm. in breadth, and about 6*5 mm. or nearly 7 mm. in 
length ; they are consequently almost square. The proportion of breadth dimin- 
ishes in the succeeding plates as they recede from the median interradial line. 
The infero-marginal plates have a more or less pulvinate appearance actinally, 
consequent on being rounded or bevelled at the edges ; and they are slightly 
tumid in the margin. Their whole actinal surface is covered with large, well- 
spaced, deeply sunken pits, in the centre of which is a slight eminence — a struc- 
ture which has almost the character of a granule surrounded by a scrobicule (see 
PI. IV, fig. 2 b). On the surface which stands in the margin the punctations 
are fewer and more widely spaced on the upper half of the surface — that is to say. 
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the half adjacent to the sapero-marginal series (see Fl. lY, fig. 4 c). I have not 
found anj pedicellanae on these plates. 

The adambulacral plates are broader than long, except on the onter part of 
the ray, and bear on the surface four or five ridges with granuliform eminences, 
upon which the spinelets constituting the adambulacral armature were originally 
borne. In one well-preserved specimen these small articulatory tubercles are seen 
to have each a small microscopic central puncture (see PI. TV, fig. 3 c), but I am 
not oertain whether this ia alwajB preBent. 

The actinal interradial areas are BtnaH, and are ooTcred with a oomparatiTely 
■mall nnmber of large pentagonal or tebragonal intermediate plates, which are 
arranged in aeries parallel to the ambolaoral forrow, and form a oompaot 
tessdlated pavement. The aotinal intermediate plates are lai|^ in relation to the 
Biae of tiie disk than in t^e apedes above deaoribed. The {dates of the Beries 
adjaoent to the adambulaoral plates, and a few of tlis {dates of the sneoeeding 
snies within the angle towards the month, are larger than iS^ others. The 
intermediate plates do not extend b^ond tbe seoond, or at most a short distanoe 
along the mai^pn of the third infero-marginal plate, oonnting from the median 
interradial line. The snr&oe of the intermediate plates, emepting a border 
round the margin of the plate, is oovered with large pnnotations, which are nearlj 
oonflnent, and in some oasee almost give the appearance of a coarse retionlate 
superficial ornamentation; the border ronnd the margin of the plate above 
mentioned is marked with a ooncentrio orenulation (see PI. IV,. fig. 8 b). Within 
the pits are more or less definite elevations. In other examples the reticulate 
character is less marked, and t^e margin of the pit is then prominently lipped, 
and the mai^nal orenulation is not so strongly shown (see PI. lY, fig. 4 e). 

In the marginal view of the type specimen the supero-marginal plates are seen 
to be higher than the infero-marginal plates, and that their height is greater than 
their length, whereas in the infero-mai^Qal series of plates the height is less than 
the length (see PI. lY, fig. 2 c). 

In other example the mouth-plates .are preserved. These are rather small, 
triangular, and covered with rather large, irregular, tuberculose eminences for 
the attachment of the mouth-plate armature. 

Variations. — Three examples of this species are figured on Plate lY. ITiese 
present a number of minor differences, which will be readily noticed on referring 
to the figures. 

The example which is shown in fig. 3 a has the mai^nal border of the infero- 
marginal plates rather less broad than in the type form, and it is especially 
remarkable for the peculiar retiform and crenulated ornamentation of the actinal 
intermediate plates already noticed. The disposition of the armature of the 




PLATB I. 

GALLiDBBifA. SHmu, Fofhe*, sp. (p. 6.) 

. From (he Lower Ckaik. 

1 a. AoMnal aspect ; natural sue. (OoU. Brit. Hub.) 
b. Lateral viev of the margin ; natnral Bise. 
e. Lifero-marginal platea ; magnified 2 diameters. 

d. Latoral view of the marginal platea ; magnified. 

e. Adambulacral plates ; magnified. 

/. Actinal intermediate plates ; magnified 8 diameters. 




PLATB n. 



OALiJiaBHA u-nm, Forbes, ap. (P. 12.) 



Tie. 
la. 



From ihe Loteer Ohalk. 

Actinal aspeot ; nataral Bize. (Coll. Brit. Hus.) 

Infero-murginal plates ; magnified 2 diameters. 

Aotinat intainediate plates ; magnified 3 diamet«i9. 

Adamfaolaoral plates ; magnified. 

A mouth-plate ; magnified. 

Actinal aspeot of another example, with a portion of the aotinal floor removed, 

showing the stellate bases of the abactinal plates or paxiltse ; natural size. 

(Coll. Brit. M«8.) 
Actinal surface of part of the ray ; magnified 1^ diameters. 
Infero-marginal plates ; magnified 3 diameters. 
Stellate bases of the abactinal plates or paxillsa ; magnified 4 diameters. 



PLATE in. 



Fie. 
la. 

b. 



Callidbbma latcm, Forbes, sp. (P. 12.) 

From the Loiver Chalk. 

Actinal aspect of an example from Amberley ; natural size. (Coll. Brit. Mua.) 

Lateral view of the margin ; natural size. 

Lateral surfaces of the marginal plates ; magnified. 

An infero-marginal plate ; magnified. 

An actinal intermediate plate ; magnified. 

Actinal aspect of an example from the Chalk Marl of Dover ; natural size. 

{CoU. Brit. Mus.) 
An adambulaoral plate; magnified. 
Aotinal aspect of an example from Washington, with a portion of the 

aotinal floor removed, showing the stellate bases of the abactinal plates or 

pazillee ; natural size. (Coll. Brit. Mus.) 
Stellate bases of the abactinal plates or paxUles ; magnified. 
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PLATE IV. 

PENTAGONASTEE LUNATU8, Woodimrd, Sp. (P. 25.) 

From the Upper Chalk. 
Tia. 

1 a. Actinal aspect of the type specimeD ; natural size. (Coll. Norfolk 
Norwich Mus.) 
/). Ad actinal intermediate plate; magnified. 
c. An infero-marginal plate ; magnified. 

Pentaqonaster MEGALorLAX, Sladen. (P. 27.) 
From the Lower Ohallc. 




la. Actinal aspect of the example figured by Forbes, under the name of (Jimiaster 
(Astrogonviim) lunatus ; natural size. (Coll. Brit. Mua.) 

b. An infero-marginal plate; magnified 3 diameters. 

c. Lateral view of the margin ; natural size. 

} a. Actinal aspect of another example ; natural size. (Coll. Brit. Mus.) 

b. An actinal intermediate plate; magnified 6 diameters. 

e. Adambulacral plates ; magnified 6 diameters. 
ia. Actinal aspect of an example from the Upper Chalk of Bromley; natural 
size. (Coll. Brit. Mus.) 

b. Lateral view of the margin ; natural size. 

c. Lateral surface of an infero-mai^nal plate; magnified. 

d. An infero-marginal plate ; magnified. 

e. An actinal intermediate plate ; magnified 6 diameters. 



PLATE V. 
T0MIDA8TBB suLOiiTns, Sladen. 

From the Chrey Ohalk. 

Fig. 

1 a. Aotinal aspect ; natural size. (Coll. Brit. Mus.) 

b. Aotinal inteimediate plates ; magnified. 

c. Adambulaoral plates ; magnified 3 diameters. 



Callidebma mosaioum, Forbes, sp. (P. 9.) 
From the Lower Ghalk. 

2 a. Abactinal aspect ; natural size. (Coll. Brit. Mus.) 

b. Lateral view of the margin ; natural size. 

c. Abactinal plates ; magnified. 

d. Supero-marginal plates ; magnified. 

e. Madreporiform body and surrounding plates ; magnified. 






^r-a.. 



VHSe^rledelellith 




From the Orey Chalk. 

1. Abactinal aspect of an example from which the abactinal plates have been 

removed; natural size. (Coll, Brit. Mu9.} 
2 a. Abactinal aspect of another example from which the abactinal plates have 
been removed, showing the inner surface of some of the actinal intermediate 
plates and adarabulacral plates ; natural size. (Coll. Brit. Mus.) 
/;. Adambulacral plates, seen from within ; magnified. 
c. Actinal intermediate plates, inner surface ; magnified. 




IScM-li daUlith 




FLATB Vn. 



lo. 
b. 



b. 
So. 



(?) Nthpbastu CooHBn, Forb^. sp. (P. 15.) 
From th« Lovm OhaUt. 

Aotinal aapeofc; uatmal size. (OoU. Brit. Mas.) 

Lateral view of the margin; natural size. 

Adambolaeral plates ; magnified. 

.An infero-mar^inal plate ; magnified. 

Aotinal intermediate plates; magnified. 

Abaofcinal aspect of an example from the Grey Ohalk at Folkestone ; natnral 

size* (OolL Brit. Mas.) 
A supero-mai^in^ plate ; magnified. 

Abaotinal aspect of an example fi-^m the Lower Ohalk of Glynde ; nataral 
, size. (ColL Brit. Mm.) 
A snpero-marginal plate ; 



Callidbbha hosaiouh, Forbes, sp. (P. 9.) 
Ih'om the Lower Chalk. 



t a. Abaotinal aspect ; nataral size. (Coll. Brit. Mus.) 
b. Lateral view of the margin ; natural size. 
e. A supero-marginal plate ; magnified. 




ULSurie dal.M f^ ■ 




1 a. Actinal aspect of the type specimen ; natural size. (Coll. Brit, Mus.) 
h. An infero-marginal plate ; magnified 3 diameters. 



OuLiDiBMA Smtficui, Foritet, ap. (P. 6.) 

From the Lower Okaik. 

2 a. Profile view of a fragment of a raj ; natoral aise. (ColL Brit. Utu.) 
h. Actinal view of the same ; natural size. 
e. An adambnlaOTal plate ; magnified 6 diameters. 



Nthphastib oliooplu, Bladen. (P. 19.) 

From the Upper Okdlk. 

8 a. Abactinal aspect ; natural size. (Coll. Brit. Mas.) 
b. A Bupero-marginal plate ; magnified. 



Ntmphabteb marqinatcs, Sladen. (P. 18.) 

From the Upper Chalk. 

4 a. Abactinal aspect ; natural Bize. (Coll. Brit. Mus.) 
b. A Bupero-marginal plate ; magnified 4 diameters. 
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HUDLESTONIA. 225 



Family — Arietidji, Hyatt. 
Genus — Hudlestonia/ S. Buckman. 

(Type — HuDLESTOKiA. AFFiKiB, Seehoch ep.) 

1878. Amaltheus, Neumayr, UDvermittelt auftretende Ceph. ; Jahrbuch k.-k. 

geol. Keichsanstalt, 6d. xxviii, Heft 1, p. 61 
(group Oxynoti in part). 

1884. OxYNOTiCERAS, Zittcl (non Hyatt), Ceph. ; Handbuch der Pal., Bd. i, 

Abth. 2, Lief. 3, p. 450 (in part). 

1889. Pelecocebas, 8. Buckm. (non JSyatt), Cotteswold, Ac, 8ands; Quart. 

Journ. Geol. Soc, vol. xlv, 
p. 450, &c. 

1890. — — — This Monograph, antea. 

Adult : Discoidal, compressed, fairly involute. Whorls broad, sloping to 
form an acute ventral area. Suture-line very simple, lobes short and broad, 
denticulations very slight. Young : Whorls ornamented with radii some- 
times bifurcating to form primary and secondary ribs. Ventral area more 
pronounced, with a small (hollow ?) carina. Sutures with lobes more pronounced. 

Only a few species are included in this genus. They are mostly deficient in 
ornamentation, and are separable one from another chiefly by the amount of 
involution or the extent of compression attained. As may be seen from the plate, 
the material with which I have had to deal has been most unsatisfactory ; and, 
therefore, it is impossible to be very definite in my remarks. 

The species included in this genus have undergone several changes in regard 
to their generic classification. Originally placed in the genus Amaltheus — a 
genus with which they have nothing in common except a sharpened ventral area, 
a character of no generic value at all — they were removed by Zittel to the genus 
Oxynoticeras. With this genus they have many points in common ; but the inner 
whorls of the specimens indicate a certain difference of origin, and I have conse- 
quently proposed a new generic name. At one time I thought that they might be 
the species for which Hyatt created the genus Pelecoceras^ the description of 
which seemed to fit them fairly well ; but correspondence with Prof. Hyatt has 
resulted in my ascertaining that this genus was proposed for something quite 
different.* 

^ In compliment to my kind friend Mr. W. H. Hudleston, F.R.S., &c. 

^ Prof. Hyatt writes to me that " Peleeoeerat attenuatum^ Hyatt, is, if not identical, very 
similar to the Am. malagma of Dam." (see pp. 142, et seq.). On my pointing out to Prof. Hyatt 
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The descent of the genua Hudleslonia is very uncertain, becauBe of the paucity 
of the badly-preserved material which I have had to examine ; but the general 
shape and the suture-line suggest affinity with Oxy7ioliceras. Now, Hyatt derives 
Oxynoticeras directly from Agassiceran striari^es, and places the genus iu the family 
Arietldee} I am almost inclined to think that there ia an intermediate stage of 
development, of which all trace ia omitted in Oxijnoticerai^ on account of the very 
early inheritance of Oxynoiiceratan characters ; and this stage may be mentioned as 
Am,m. oMusus — stellaHs — impendena—Gollenofih Wright — GoUenofii, d'Orbigny 
{Sliupsoni, Wright) — oxynoUis. The changes in this series are increase of involu- 
tion and consequent broadening of lateral area — decrease of ribbing — compression 
of ventra,! area, with consequent gradual loss of ventral furrows, euding in an 
acute carina. 

The development of the genus Biidlestonia seems to be almost parallel 
to this, and appears to furnish strong evidence in support of the above view con- 
cerning Oxyjioticeras. Hudl. Sition may be taken as analogous to Am. CoUenolii, 
Wright, in the matter of its ribbing, &c. ; but Uudl. serrodens, which is analogous 
to Oxi/nof. oxynotum, shows no trace of this ribbing, &c.,' in its inner whorls — in 
fact, the iS'iHon-stagG is omitted in Uudl. serrodens on account of the very early 
inheritance of the smooth characters. The inner whorls of HndL affinis (PI, 
XXXVIII) show the connection of Hudl. serrodens with Hudl. Sinon, and indicate 
that BadU'ftoinn was derived from an Ammonite bearing considerable resemblance 
to Aiiiior.eras except in lacking furrows ; and the absence of furrows may of course 
be duo to development. 

Furtlier than this it is impossible to go with the poor material at command; 
but I think there is sufficient evidence to warrant the conclusion that Hudleslonia 
is a developed form of a branch of the Arietidte, say Amioeerag, and is analogous 
to Oxynoticeras — in other words, that it is a later development from the same or 
nearly similar stock whence Oxynoticeras was derived, and that it went through 
very similar phases of development with similar results. The young forms of the 
genus show by their ribbed whorls and, comparatively-speaking, large umbilicus 
that Hudleslonia is not descended directly from Oxynoticeras ; and the umbilicus, 
again, prohibits the idea that they come from Am. Qidhali, whose ancestors, by the 

tbat practically hie geouH Peleeoeerat and mj genus Haugia are ideotical, be kindl; wrote in reply, 
" I noticed that jou had separated the fartaftiVM-group from Sammatoeeras by name of Maugia. . 
. . . It ia curious that while I leparated Pelecocerai I did not eeparate VariabHit itself from 
Sammatocerat. I do nut think, therefore, that m) name Pelecoeerat has any proper title to euper- 
isede your Haugia." I take this opportunity to tti'uder my sincere thanks to the learned Frofeaaor 
for his constant courtesy. 

1 " Oenesis of the Arietidte," ' Smithsonian Contributions to Knowledge ' (4to.), vol. xxvi, p. 214, 
1889. 

^ That is according to Quenstedt's figure. I can say nothing from my own specimens. 
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way, were probably not the same as those of Oxynot. oxynotum. It is on these 
grounds, as I have said, that I create the genus Hudlestonia. 

The broad, shallow, little-denticulated lobes of this genus distinguish it at once 
from any of the previously described genera; and this feature separates Hudl. 
Sinon from either Oramm. aalense, Ludwigia Murchisonge, or any other species which 
are ornamented with bifurcate radii. The suture-line of this genus, it may be 
remarked, is decidedly Arietan in character ; and its shallow lobes — which become 
more shallow as development proceeds — are caused by the extension of the lateral 
area, producing, as it were, a stretching of the suture-line. 

The British species of Hudlestonia have been derived from one particular 
horizon, namely, the Jurense-zone ; and in the Cotteswolds they are confined to 
the Dumortieria-heds. A form from the Opalinum-zone — " upper part of Trigonia^ 
nam-beds or lower part of beds with Am. Murchisonad " ^ — namely. Am. Fredericii^ 
Branco, which is almost identical with Am. serrodens^ is the only species of the 
genus which I cannot record in this Monograph. 



Hudlestonia Sinon (Bayle). Plate XXXVIII, figs. 13—16. 

1846. Ammonites Mubchison^, Schmidt (non Sotcerby), Petrif.-Buch, pi. xxxv, 

figs. 2 a, b (not 2 c, d), 
1874. — COSTULA, Dumortier (non Beinecke). Studes pal. Bassin 

Bh6De, iv, pi. li, figs. I, 2. 
1878. Ludwiqijl Sinon, Bayle, Explic. carte g^ol. France, vol. iv, pt. 1, 

pi. Ixzziii. 
1885. Ha.rpoc£ra8 Sinon, Haug, Beitr. Monogr. Harpoceras ; Neues Jahrbuch 

fur Mineral., &c., Beil.-Bd. iii, p. 669. 

Discoidal, compressed, cariaate. Whorls broad, ornamented with subsig- 
moidal, ventr ally -inclined, primary and secondary radii ; primary radii situated on 
the inner third of the whorls, and bifurcating or trif urcating to form the secondary 
radii; radii disappear in adult. Ventral area undefined, slightly carinate on core 
(no hollow carina ?) ; in adult age no ventral area, the compression of the sides 
forming a carina. Inner margin sloped, slightly convex. Inclusion about two- 
thirds. 

One extremely poor cast is all the material I have seen. It is even doubtful 
if it exactly represent Bayle's species ; but his figure is certainly the nearest form. 
As this specimen only differs in certain minor points, I could not think of mak- 
ing a new species on such material ; but the following points should be noticed. 
Bayle's fig. 1 has a slightly smaller umbilicus than the specimen before me ; its 

^ Branco, " Unt. Dogger Deutsch-Lothringen," * Abh. z. geol. Spez.-Karte,' Bd. ii, pi. iii, 1879. 
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inner margin is represented as sliglitly concave ; and its euturea have a longt-r 
Buperior-lateral lobe. No front view is given ; but the front view of his fig. 3 
certainly seems to represent a thicker fossil. 

Taking Zieten, pi. vi, fig. 1, as the type of Mayer's Am. opalinoides, there is 
certainly considerable resemblance between " opalittoides " and '* Sinon," but the 
ventral area of the latter is evidently much more acute, and the ribs are stronger. 

Tbe most interesting fact about HiidL Sinon is the manner in which its outer 
whorl prefigures the other species of tbe genus. It is easy to imagine IIucU. 
serrodens as the descendant of this species, although it is more probably derived 
from Hiidl. aj^iiis. The specimen figured (Pi. XXXVIII, figs. 13—16) is in the 
collection of Mr. W. H. Hudleston, F.R.S., who kindly lent it, and others, for this 
work. It came from the Grey Sands, Blue Wyke, Yorkshire. 



HuDLESTONiA APFiNis* (Seobach). Plate XXXVIII, figs. 1 — 8. 

186i. AuuoNiTES AFFiifis, Setback, Der hannoverische Jura, pi. viii, figs. 4 a, 6. 

Adult : Diacoidal, compressed, carinate. Whorls with strongly gibbous sides, 
their convexity interrupted near the ventral edge by a slight depression. 
Ventral edge narrow, slightly rounded. No defined inner margin. Inclusion 
apparently about three-fourths of preceding whorl. Sutures simple with broad 
lobes. 

Young : Whorls ornamented with subsigmoidal, ventrally-inclined radii, which 
are sometimes united on the inner area, forming a coaraer rib. Ventral area 
more pronounced, with a carina on the core. 

The material of this species is not only lamentably fragmentary, but is in the 
form of poor casta. In sectional view the whorls differ somewhat from Beebach's 
figure, being less convex altogether, and especially near the inner margin. In 
Seebach's figure the whorls are more pear-shaped in section ; in our specimens 
they are almost lanceolate. 

The forms figured by Brauns and Schloenbacb' do not seem to me to 
represent Seebach's species. Schloenbach's figure, especially, appears to be much 
too compressed and too involute, and in this respect closely resembles Hudl. 
serrodena. Brauns' figs. 1, 2, appear to have the same features ; but his outline 
fig. 3 is rather gibbous, although not so gibbous as Seebach's. Of course, as 
Hudlestonia serrodens is probably only the compressed, involute development of 

^ The name " affinit" " near to," probably refers to its relationship to Jm. terrodent. 
- See tbe ajoonjfOB of Hudl. terrodent. 
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1874. Ammohites sebbodens, Dmmoriier. Etudes pal. Bmbiq Bbdne, pi. Iviii, 

figs. 2, a 
1885. — — Quenstedi. Amm. Schwabischen Jura, pi. xlyiii, 

figs. 16—17. 

Discoidal, compressed, carinate. Whorls sloping from the upper edge of the 
inner margin to form a sharp, knife-like ventral area. Inner margin fairly steep. 
Inclusion nearly the whole whorl. Umbilicus small and rather deep. Suture-line 
simple, the lobes broad with very small denticulations. 

The specimens are very poorly preserved, and lack the test entirely. They are 
also decidedly inferior as casts — there is no sharpness about them; they are 
generally more or loss crushed, and a whole whorl is a rarity. On account of 
these reasons I have contented myself with outline figures, which will convey 
sufficient idea of the shape. The test was apparently ornamented with fine 
arcuate growth-lines, but there are only occasional indications of them upon the 
cast. The smaller umbilicus and the absence — judging from Quenstedt's figure^ 
of ribs in the inner whorls are the features which separate this species from 
Hudl. affinis. 

From Am. Fredericii^ Branco, which, however, is for all practical purposes the 
same species, it onljbdiffers by its less pronounced inner margin. Branco cites the 
simpler lobes as a character distinguishing his species ; but they do not possess 
much value, because the lobes of Hudl. serrodens become simpler as the specimens 
become older or more developed. Dumortier's figure of serrodens {loc. cit.) is 
evidence on this point. 

From Ojcynoticeras ox^ynotum of the Lower Lias, and from Ammonites discus of 
the Cornbrash, to both of which it bears considerable external resemblance, UudL 
serrodens may be known by its suture-line, as well as by other features. It may 
possess a certain collateral relationship to the first named, but must be very 
remote from the latter. The inclusion of these and many other similar- shaped 
species in the same genus was caused by a failure to observe that they were poly- 
genetic — that they were, in fact, nothing more than forms resulting from senile 
degradation of different branches. 

Quenstedt's figures represent Hudl. serrodens without any ribs on the inner 
whorls. If tins be correct, it means that, by very early inheritance of the smooth 
character of Hudl. Slnon or Hudl. affinis^ this species has omitted the ribbed stage 
altogether. From which of the two above-mentioned species this one is derived 
cannot be stated with any degree of certainty ; but it is true enough that in Hudl. 
Sinoiiy affinisy serrodens, we have, in this order, three stages of development ; and 
the amount of development is indicated by the ever earlier period at which the 
smooth, senile character is introduced. 

The upper part of the Jurense-zone (Dumortieria-heds) is the horizon of this 
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species in the Cotteswolds. The specimen from which the outlines (figs. 9, 10) 
were taken came from Penn Wood, near Stroud ; and fragments have been 
collected at Cam Down, North Nibley, and Wootton-under-Edge. 

From the Dispansum-hedQ of White Lackington, near Ilminster, I obtained a 
poor fragment. 

PI. XXXVIII, fig. 9, is the outline of the side view of a very inferior 
specimen of this species ; fig. 10 is its aperture ; and fig. 11 its suture-line. It 
came from Penn Wood, near Stroud. Fig. 12 shows the aperture of a fragment 
from Cam Down, near Dursley. This aperture differs somewhat in shape from 
fig. 10, but then the specimen is much smaller. 



Family — Polymoephid^, Haug. 
Genus — Dumortibbia, Hatcg. 

{Type — DuMOBTiEBiA Letesquei, d^Orhigny sp.) 

1885. DuMOBTiEBiA, Haug, Beitr. Monogr. Harpoceras ; Neues Jahrbuch far 

Mineral., &c., Beil.-Bd. iii, p. 666. 

1887. — — ** Poljmorphid» ;" Neuea Jahrbuch fur Mineral., Ac, 

Bd. ii, p. 147. 

Discoidal, compressed, fairly evolute. Whorls ornamented with ribs, straight 
or nearly straight on the lateral area,^ slightly projected forwards on the ventral 
area. Ventral area more or less carinate. Mouth furnished with a long lateral 
process and a slight pointed ventral projection. Suture-line fairly ornate, lobes 
rather long and saddles rather deep. The inner part of the suture-line, including 
the rather small inferior lateral lobe, somewhat dependent — that is, the lobes 
pointing across the whorl towards the carina. 

The species of Ammonites which compose the genus Dumortieria appear to me 
to possess unusual interest; and yet they have attracted but little attention in this 
country. I attribute this want of notice, first, to their generally inferior preserva- 
tion, as well as comparative scarcity ; and secondly, to their having probably 
passed as belonging to other species of Ammonites — species now separated into 
the genus Grammoceras. 

^ These ribs will be described as direct (= straight) or subdirect (= nearly straight) ribs, 
ventrally inclined — that is, with a short ventral projection, not a long ventral projection (= ventrally 
projected) as in Qrammoceras. 



232 INFERIOR OOLITE AMMONITES. 

One of the most interesting points in connection with the genus Dumortieria 
is what may be called the " archaic " character of the " less-developed " shells. 
The more or less rounded whorls, the straight ribs, and the slightly-carinate 
ventral area take us back to the much eariier (Lower-Lias) forms of Ophioceras ;* 
and Hyatt rightly enough appreciated this when he placed Am. Levesquei in the 
genus Ophioceras? 

The genera Dtunortieria and Grammoceras have, superficially, a very great 
resemblance ; but their descent is certainly distinct. This, however, is a matter 
which can only be learnt by the examination of a large series of species. When 
dealing with single specimens, and wishing to determine their genus, the reader 
should consult page 162, and remember that the characteristics of Dumortieria are 
ribs straight on the lateral area'and very little projected ventrally, long siphonal 
and superior lateral lobes, the inner portion of the suture-line brought down 
obliquely (dependent).* 

The origin of the genus Diimortieriu may be traced to a smooth species, say 
Agassiceras miserabile* in the Obtusum-zone. This species gave rise to the smooth 
Polymorph it es polymorphus^ which passed into Pol. poly morphus lineatus with fine 
ribs, -and into Pol. polymorphus costatus with stronger and more distant ribs. 
This development, carried on in the same manner, would produce Gatulloceras 
Venwsie (Zittel), a species with well-marked ribs but no carina. Now, this species 
occurs in the Margaritatus-zone; and it should be noticed that its development 
from the smooth Pol. polymorphus is exactly parallel to the changes which, in the 
Lower Lias, produced such species as Am. carusense^ d*Orbigny, or Am, planicosta^ 
Sowerbv, from a smooth ancestral form. 

Between CatnUoceras Vernosie of the Middle Lias, and the species of Catullo- 
ceras and Dnmortieria of the Jurcnse-zonej is a break, during which no species of 
the genus can be recorded ; and, therefore, the changes necessary to produce the 
Jinrfii^e-zono sptH?ies from the Middle-Liassic ancestor must be matters of hypothesis. 
The great siniilarity between Dumortieria prisca and Cntulloceras Dumortieri 
favours the view of their derivation from a common, and not verv remote, source. 
The addition of a carina on the ventral area cutting across the ribs would convert 
(\ituIloceras lV//<i),N\r into CatulL Dumortieri. To evolve Dum. prisca , however, 
more changes must have taken place. First, the ribs of Catull. Vernosse are 
coarser and more distant on the outer than on the inner whorls, and the supposed 

* See Jry. /jd^viViiw, iHitrmeJium. Belch^H. figured by Dr. Wright, * Lias Amm., Pal. Soc./ pi. iv. 
These specie* are now described as Ci/ocmi* ; Hyatt, " Genesis of Arietida?.'* ' SinithsoDian Contribu- 
tions to Knowledge' i^4to.\ vol xxvi, p. 1.11, 1$$9. 

^ Hyatt, ' Bull. Mus. Comp. Zooi./ No. 5, p. 93. 

5 At p. 162, line 23 from top, * practically no inferior lateral lobe " is not quite correct. It is 
better to say " siuall inferior lateral lobe/' 

♦ Stv, howvver, IL^ug, - Polymorphid*;' • Neues Jahrbuch fur M.i.eral,,' Jtc, Bd. ii, 1SS7. 
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descendants must have continued to accentuate this feature until, on their outer 
whorls, something resembling the distant ribbing of the inner whorls of Dum. 
prisca was produced. Secondly, either simultaneously or subsequently, a quicker 
mode of coiling must have been adopted ; while thirdly, either simultaneously or 
subsequently — it is impossible to say which without examining the inner whorls of 
Dum. prisca^ a small carina must have been produced, while the ribs must have 
become obsolete on the ventral area. 

Such are the changes necessary to produce Dum. pHsca from Catull. Vemosx ; 
and therefore Dv>m. prisca is a more developed form than Catull DumortieH ; but 
the evolution of either may be said to be analogous to the production of Galoceras 
from forms possessing the Planicostan abdomen.^ 

Dum. prisca^ Dum. costula^ Dum. sparsicosta^ and Dum. Levesquei may all be 
said to be analogous to Galoceras ; and the inner whorls of the other species of 
Dumortieria show their connection with these forms. These other species, 
however, assume, when adult, a totally different appearance — the effect, solely, 
of continued lateral compression of the whorl ; but this causes a convergence 
between Grammoceras and Dumortieria. Dum. striatulo^costata^ radians ^ Mooreiy 
&c., all show this Grammoceratan-like-stage, and only differ from one another in 
that the more they are developed the earlier they assume this stage. Unlike Gram- 
moceras, these species of Dumortieria have apparently taken on this stage without 
passing through what may be called the Arietan stage,* that is, a period of sulcate 
and carinate ventral area. The inner whorls of Dum. striatulo-costata (PI. XL) 
seem to indicate this fact clearly. 

It is very curious that, while the smooth ancestral form splits up into two 
branches, one of which at the commencement of the Liassic period developed into 
Galoceras {Ophioceras)^ the other should have waited until the commencement of 
the Middle Lias, and should then have started on a career of similar changes. 
But the resemblance is even more peculiar than this. While Galoceras evolved 
the AHetidddj first by producing a carina on its ventral area, and then by gradually 
broadening its ventral area — adding a furrow on each side of the carina, — the 
same thing should happen in certain species of the later Gatulloceras- and Dumor- 
fima-branches. But so it is. Gatulloceras Vernosx has an uncarinate ventral 
area, Dum. prisca and Dum. Levesquei add a small carina, while Dum. arata and 
Gatulloceras Dumortieri have developed small furrows each side of the carina 
in the same manner as obtains in the Arietidm. Still more curious than this, how- 

^ " The croBsmg of the ubdomen by the pilae . . . is common in the young of Caloceran forms" 
(Hyatt, ^Genesis of the Arletidae," 'Smithsonian Contributions to Knowledge/ vol. zxvi, p. 142). 
It may therefore be concluded that the abdomen crossed by pilsB, which Hyatt has previously tersely 
called " the Planicostan abdomen," was a feature of the adult aucestors of Caloeeras. 

^ In €hrammocera$ the Arietan-stage may be said to be obsolescent ; in Dum. arata and Catull, 
Dumortieri are signs of nascent Arietan-like characters. 

30 
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ever, is the fact that in Gatulloceras scissum the ventral area is a sunken furrow 
which the ribs do not cross ; and this feature had appeared long previously in 
Schlotheimia angulata — a species which can only be traced to a much older branch 
of the stem which produced Caloceras and the Arietidx} 

The manner in which Haug has derived the genus Dumortieria^ differs in one 
particular from what I have stated, namely, that he interposes Am. Jamesoni^ 
between Polyirwrphites polymorphus and Gatulloceras Vemosx. That Pol. polymar- 
phu8 gave birth to Pol. Bronni and Pol. confusus — species with a carina, and with 
knobs on the outer end of their ribs — which in turn gave birth to Am. Jamesonij 
I can readily imagine, but not that Dumortieria or Gatulloceras is derived from 
Am. Jamesoniy because, as I have before remarked (pp. 161, 162), I cannot see the 
reason for the alteration of the complicated sutures of the adult Am. Jamesoni 
(Haug, op. cit., p. 125) to the simpler sutures of Am. Levesquei. Haug also says 
that the chief difference between Dum. Vemosde and Am. Jamesoni is that the former 
is much more strongly evolute. Both these facts are inversions of the usual process, 
which is a constantly increasing involution accompanied by a gradual progress in 
complexity of the sutures. 

The similarity which exists between Dumortieria and Am. Jamiesoni I very 
readily admit ; but I account for this similarity by the fact that both are derived 
from a common ancestor. In effect. Hang's derivation of Dum^ortieria is more com- 
plicated than mine; because he makes out that the ancestral line has passed 
through two more stages, namely, the PoZ.-jBrownf-stage, and then, what is 
practically a reversion, the -^m.-Zamesom-stage, before it evolved the true 
Dumortieria. In my opinion Dumortieria came more directly from Polymorphites 
polymorphus, or perhaps from Pol. peregrinus ; and the changes necessary to 
evolve it consisted only in the gradual production of coarser and coarser ribs {Dum. 
Vernos!ii)j and in time also a keel (Dum. prisca and Levesquei). 

Such, then, are my views concerning the descent of Dumortieria ; with which 
the genus Gatulloceras may, for the present, be bracketed. I consider it preferable 
to treat of all the different species of these two genera in detail, and then in a 
postscript to add a few notes upon their evolution from one another. 

The extraordinary convergence between certain species of Dumortieria and 
Grammoceras — a convergence which culminates in the two deceptively similar 
species Dum. Moorei and Gramm, mactra — renders it very necessary that the 
descent of Dumortieria and Grammoceras should be clearly traced. Taking only 

^ Hyatt, "Evolution of Arietida)," * Proc. Boston Nat. Hist. Soc.,' vol. xvi, fig. 73, p. 166, foot- 
note ; also ** Genetic Relations of the Angulatidae," ibid., 1874, p. 16; also ** Grenesis of Arietidap," 
* Smithsonian Contributions to Knowledge,' vol. xxvi, 1889. 

2 Haug, ** Polymorphidffi." * Neues Jahrbuch fiir Mineralogie, &c.,' 1887, Bd. ii, p. 120. 

^ Haug includes Am. Jamesoni in the genus Dumortieria, but I omit it. 



^ 
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Chief among the literature dealing with Duvwrtieria and its ally CatiiUoceras I 
must mention Haug's excellent work, " Ueber die Pohjmorphidx, eine neue 
Ammonitenfamilie aus dem Lias," ' Neues Jahrbuch fiir Mineralogie, &c.,' Beil.-Bd. 
ii, 1887. Commencing with the Lower Lias, it treats of Agassiceras and different 
branches which have sprung therefrom (including Dumortieria) in a very complete 
manner. Its two plates contain figures of certain new species of the genus; and 
numerous tracings of suture-lines are given in the text. Another work to be con- 
sulted is Branco's ' Untere Dogger;' but see p. 169. 



DiiMoiiTiEBiA PEtiscA,^ S. Bitckman. Plate XXXVII, figs. 9—11. 

Discoidal, evolute, carinate. Whorls almost circular, ornamented with coarse, 
distant, irregularly placed, direct ribs, which become smaller and closer-set on the 
last. Ventral area not defined, convex, divided by a very small carina, which is 
met almost at right angles by extremely obscure ribs. No inner margin. Inclu- 
sion about oue-third or less. Umbilicus open, with gibbous-sided whorls orna- 
mented with coarse, unequal-sized, unequally placed, distant ribs. Suture-line with 
a well-marked superior lateral lobe, and a markedly dependent inner portion. 

The form, the ornamentation, and the sutures of this species are extremely 
suggestive of Caloceras (Ophioceras), especially of such a species as Gal. liassicunt. 
These characteristics indicate that this is a little-developed form — that, in fact, 
this species from the Jitrettse-zone has only attained the same stage of development 
as these species of Galitceras at the base of the Lower Lias. The development of 
the ancestors of this species must have been greatly retarded ; and it is not a little 
singular that when they did develop they should so copy the Lower-Liassic 
derivations from the ancestral stock (Caloceras). It is on account of this likenesa to 
an ancient form that I have given this species the name of "priscus," old-fashioned. 

Of course this species is the ancestor of Dum. Levesguei. Its outer wborl, 
where the ribs become smaller and closer-set, comparatively, and which has a 
slightly less circular section than its predecessors, foreshadows the features which 
are peculiar to Dum. Levesquei ; and just in the same manner the outer whorls of 
Dum. Levesquei foreshadow the features which are peculiar and much more deve- 
loped in Dum. striatulocostata, Dum. pseudoradiosa, or Dum. radians. 

I believe that this species is nndescribed. It is most interesting as supplying 
a link in the genealogy of Dum. Levesquei; and it indicates whence are derived 
those coarse irregular ribs to be seen in the innermost whorls of all species of 
Dumortieria, unless obliterated by the encroachment of senility. 
^ "PfMcai"^ old-fashioned. 
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The only species which at all approach this are Dum. sparsicosta, Haug, and 
Dum. costula (Reinecke). Both of them are doubtless its direct descendants. 
The former differs in having considerably more compressed, broader, and more 
ventrally- sharpened whorls, greater inclusion, and fewer turns in the umbilicus t 
while the latter differs very much in the same features, but has a more gibbous 
ventral area than sparsicosta. 

The specimen figured is the only example known to me. It was collected by 
Mr. Darell Stephens, F.G.S., &c., and, as is the case with his specimens, its 
locality is accurately recorded. The label says, ** The Sands, Hendford Hill, 
Yeovil;" and its horizon, therefore, is the lower part of the Yeovil Sands — in 
other words, the Dumortieria-heds (Jurense-zone). 

PI. XXXVn, figs. 9, 10, give two views of this specimen, and fig. 11 illustrates 
the characteristic suture-line. 



DuMORTiBBiA oosTULA (BeinecJce). Plate XXXVII, figs. 12—15. 

1818. Nautilus costula, Beineeke, Maris protogsBi, figs. 88, 84. 

1846. Ammofites badiafs gostula, Quenstedt Ceph., pi. vii, fig. 11. 
1858. — AALENSis costula, Quetistedt. Der Jura, pi. x1, fig. 11. 

1884. Habfocebas Mufiebi, Raug, Nouv. Amm. ; Bull. Soo. g6ol. Erance, 

Se B^rie, t. xii, pi. xiii, fig. 3. 

1885. — — — Beitr. Monogr. Harpoceras ; Neues Jahr- 

buch fiir Mineral., &c., Beil.-Bd. iii, 
p. 663. 
1885. Ammonites stbiatulo-costatus, Quenstedt. Amm. Schwabischen Jura, 

pi. Hi, fig. 8 only. 
1885. — COSTULA, Quenstedt. Ibid., pi. liv, figs. 10 — 14 only. 

1885. — FALCOFiLA-sPABSicosTA, Quetistedt. Ibid., pi. liv, fig. 35 onlj. 

1887. DuMOBTiEBiA MuNiEBi, Haug. ** Polymorphidae,*' Neues Jahrbuch fiir 

Mineralogie, &c., Bd. ii, p. 132. 
Non Am. costula, Dumortier, Branco, Bajle, Yacek, Ac. (see next page). 

Discoidal, compressed, carinate. Whorls elliptical in shape, with gibbous 
sides, ornamented with distant, but not very prominent, unequally-spaced, direct, 
ventrally -inclined ribs. Between the ribs are indications of faint radii upon the 
core ; but on the test are very fine striae. Ventral area undefined, very slightly 
carinate. No inner margin. Inclusion about one-third. 

The small specimen figured seems to me to agree with Reinecke's somewhat 
dubious figure better than anything else I possess. The larger specimen appears 
to differ from the smaller only in being somewhat less carinate ; and possibly its 
whorl at the same size is a little more gibbous. This larger specimen, however. 
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agrees exactly with Quenstedt's delineation of Am. radians costula^ which was his 
interpretation of Reinecke's figure. Haug^ appears to have had two or three 
species mixed as Harp, costula ,- for, while he recogniaed Quenstedt's figure as the 
young, he considered Dumortier'a figure (see below) as the adult, and he also 
quoted Branco's figure as a synonym. Besides this, he had just previously (see 
synonyms) figured a specimen which to my mind agrees exactly with Quenstedt's 
^m. radians costula, and had called it Harp. Munieri. In a letter recently received 
from my friend he admits the agreement between Munieri and Am. radians 
costula, and observes " that if Quenstedt's specimen be really identical with 
Reinecke's species the name ' Mimieri ' must fall into the synonymy." It seems to 
me that this is what must happen at present. If, however, the smaller specimen 
figured — which is Reinecke's costula — should prove not to be the young of the 
larger specimen — which is certainly Dr. Haug's " Munieri" — then the latter name 
may stand. 

Very different are the species which have been identified with Reinecke's Am. 
rostula. As the chief of them I may notice the following: 

Am. babianb cobtpla, Quenttedt. Cepli., p). vii, fig. 11, 

— AALEHsiS COSTDLA, QuefitteJl. Dot Jura, pi. xl, fig. 11 (the same aa 
above). 

— OOSTDLA, Dumortier. (See Eudlettonia Sinon, p. 227.) 
LnDWieiA COSTULA, Sai/le. Eiplic. carte geol. France, pi. luii, fig. S; 

& Orammoctrat cloeelf allied to Oramm. 
aalente. 
Habpocebas cobtula, Branco. See Qravtm. eottulatum, p. 197. 

LiftB Amm.. pi. liixii, fig. 6. Fig. 6 ie 
perhaps O. dtaUau, p. 196. 
Amm. Schw&biKhea Jura, pi. Ht, figs. 7 
— 9 and 4,9, see Or»mm. eottulatum, 
p. 187; figs. 10— U probablf belong 
to this Bpeciea ; fig 50, Bee Dwrn. tub- 
undulata. 
1886. Habpocebab cobtcla, Vaeei. Ool. Cap San Yigilio ; Abh. k. k. geol. Beicbs- 
onBtalt, Bd. xii, No. 8. The jonng of 
this BpecieB are rerj similar to Basle's 
cortvla, but the adult form seems to indi- 
cate that the species belongs to Smrpo- 
eoraa, ient» itriclo. 

The small specimen figured is not unlike Qramm. distans (PI. XXXIII, figs. 
1, 2 ; see p. 196), but differs by its more gibbous whorls, its more distant, more 
direct ribs less ventrally-projected. These are just the points in which it agrees 
with Reinecke's Am,, costula. 



~ — Wright. 

AUMOBITEB COSTITLA, QuetuUdt. 



'Ceph.,' pi. Tii. 
" Sarpoeerai," 



'' Neues Jahrbuch fur Mineral., Ac.,' 1885, Beil.-Bd. iii, p. 604. 
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From Dum. Levesqiiei this species differs in having rather more gibbous whorls 
and a smaller umbilicus. Its more distant and more irregular ribs, and the fine 
growth-lines on the test, are also distinctions. 

It seems to me that this species is descended directly from Dum. prisca, from 
which it differs in having fewer whorls of a more elliptical shape, and a different 
arrangement of ribbing. Haug says, however, that " in the upper part of the 
Jurense-zone of Swabia all the intermediate forms between the typical Dum. 
Levesquei and Dum. Munieri are found together."^ 

The horizon of this species is, according to the above remarks, in the Jurense- 
zone; and the little specimen came from the division Dum^ortieria-heds of Cam 
Down, Gloucestershire. The larger specimen I purchased from the Wright Collec- 
tion. Its locality is not recorded, but judging from its matrix I infer that it 
came from Yorkshire — probably from Blue Wyke, and from the beds known as the 
" StriatuluS'ShsleB.^^ 

The species is rare, and, generally, poorly preserved. The Long and Penn 
Woods, near Stroud, and Stinchcombe Hill, have yielded examples in addition to 
those figured. 

PI. XXXVII, figs. 12, 13, give two views of a small specimen from Cam 
Down, Gloucestershire, which I consider to agree with Reinecke's figure of 
** Nautilus costula.** Figs- 14, 15, furnish two views of what is presumably a 
larger example of the same ; and this agrees exactly with Haug's ** Hdrpoceras 
Munieri.*' It probably came from Blue Wyke, Yorkshire. 



DuMORTiEEiA SPARSICOSTA, Eaug. Plate XLV, figs. 17—20. 

1885. Habpocxbas (Duhobtiibia) costula, Sau^. Beitr. Monogr. Harpoceras ; 

Neues Jahrbuch fur Mineralogie, 
&c., Beil.-Bd. iii, p. 664, part 
(teite Haug). 

1885. Ammoitites falcofila spabsicobta, Quetuiedt Amm. Schwabischen Jura, 

pi. liv,fig. 29(P). 

1887. DuMOBTiXBiA SPABSICOBTA, Sauff. " FoljiDorphidffi," Neues Jahrbuch 

fiir Mineral., &c., Bd. ii, p. 181, 
pi. Y, fig. 3, and wood6ut, fig. 6 b, 

Discoidal, compressed, carinate. Whorls with convex sides, orsamented with 
subdirect, irregularly distant, rather inconspicuous ribs, which disappear on the 
outer third. Ventral area hardly defined, with a small carina. Inner margin 
fairly defined, steep, flattish. Inclusion about two-fifths. Umbilicus deeper in 

^ Haug, ' PolymorphidiB,' p. 182. 
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the centre tban outside, ornamented with coarse, rounded, unequal- sized, irregu- 
larly distant ribs. Suture-line with rather short superior lateral lobe. 

Only one specimen is known to me, but it agrees exactly with Haug's delinea- 
tions except in the matter of the suture-line. Tbis is not quite characteristic of 
tbe genus ; it has shorter lobes and a less dependent inner portion than in Haug's 
drawing, and therefore appears more like the suture-line of a Graminoceras. These 
discrepancies, however, may possibly be explained by tbe fact that the sutures visible 
on ray specimen are tbe last three ; and, as they exhibit a decided reduction — tbe 
last being simpler than tbe penultimate, and this again tban tbe antepenultimate, 
it is possible to infer that perhaps at balf a whorl further back the suture-line would 
agree with Haug's delineation, which shows a characteristic Dwrtty?'iieria-lobe-line, 

Another point about this species which makes it resemble Grammoceras is tbe 
slight bending of the ribbing on tbe lateral area. It lacks, however, the strong 
forward ventral bend of Grammoceras. The ribs, it is true, disappear on the outer 
area, but their direction may be seen by following the fine growth-lines visible on 
the crystalbne test. 

Analogy, too, points strongly to the fact that my specimen is a Duinortieria, 
and is correctly identified, therefore, with Haug's species. Its inner whorls 
(diameter about 1 2 lines) conform so exactly in appearance with Dumortieria prisca 
(reaching 21 lines) — the same coarse irregular ribs are seen in the inner whorls of 
both species, only that they are not continued so long a time in Dum. sparsicosta. 

A generally greater compression, and a sharper, more carinate ventral area, 
easily distinguish Dum. gparsicosta from Dum. prisca, its ancestor; while an umbi- 
licus slightly more slowly-coiled, a whorl less gibbous ventrally, and numerous 
differences of ribbing distinguish it fi*om its "cousin," Dum. coatnla. The 
characters of its ribs separate it completely irom Dum. Levesguei. 

Under the name "falcofila spflrsi'cosfa" Quenstedt figured two species in bis 
'Schwab. Amm.' One (fig. 35) is Du-m. costula; the other (6g. 29) is a small 
specimen, and might be the young of several species of Diimortieria, as, for 
instance, of Dum. prisca, Dum. costula, Dtim. Levesquei, Dum. striatulo'costata, or 
this species. Haug having given a good figure and description of the present 
species under the present name, I consider Dum. sparsicosta to be founded on his 
authority, and that Quenstedt's figures may be left out of account altogether. 

Only one specimen of this easily recognisable species have I had the good 
fortune to meet with. It came from the ilfoom-beds {Opalinum-zoTxej of Buckholt 
Wood, and, for a Ootteswold specimen, is in very good preservation. 

PI. XLV, figs. 17, 18, exhibit two views of the above-mentioned specimen. 
Fig. 19 illustrates the aperture, and fig. 20 shows the penultimate and antepenulti- 
mate suture<lines from tbe same fossil. 
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DuMORTiEBiA LfiVBSQUEi ((TOiMgny). Plate XXXVII, figs. 6 — 8; Plate XLV, 

figs. 15, 16. 

1824. Ammonites uxdulatcts, Sfahl (non Smith). Correspbl. wiirttemberg. 

landw. Ver., Bd. vi, p. 49, fig. 10 (?)} 
18dO. — — Zieten. Versteio. Wiirtt., pi. x, fig. 6. 

1830. — SOLARIS, Zieten (non Phillips^). Ibid., pi. xiv, fig. 7. 

1842. — Letesquei, ^'Or5. Ceph. jurass.; Pal. Fran^., pi. Ix, p. 230 

(inscribed on the plate as Am. eolaris, 
Phillips). 
1853. — — Chapuie et Bevoalque, Foss. Luxembourg ; M^m. 

cour. et M6m. des say. Strang., torn. 
XXV, pi. xi, fig. 2. 
1874. — UNDTJLATUS, Dumortter. Bass. Rh6ne, iv, p. 66. 

1885. Habpocebas Letesquei, Haug. Beitr. Monogr. Harpoceras; Neues 

Jahrbuch fur Mineral., &c., p. 662. 
1885. Ammosites faloofila, Quenetedt. Amm. Schwab. Jura, pi. Ut, figs. 28, 

30, 31. 
1885. — cf. T7NDT7LATUS, Quetutedt Ibid., pi. liv, fig. 27. (A form 

transitional to Bum. pieudo- 
radioaa.) 
1887. DuMOBTiEBiA Leyesquei, Haug. ** Poljmorphidffi ;" Neues Jahrbuch fiir 

Mineral., Sec., Bd. ii, p. 129. 

Discoidal, slightly compressed, carinate. Whorls ornamented with somewhat 
distant, direct, ventrally-inclined ribs. Ventral area somewhat flattened, divided 
by a small rounded carina. Inner margin not defined, convex. Inclusion, about 
one-third. Suture-line with long siphonal and superior lateral lobes, causing a 
deep siphonal saddle. 

As this is the typical species of the genus, I much regret that I have not been 
able to obtain any better material for figuring. The fragment, depicted PI. 
XLV, figs. 15, 16, agrees exactly with d'Orbigny*s representation, except that its 
ribs are a little closer. 

The complete specimen, figured PI. XXXVII, figs. 6 — 8, differs from 
d'Orbigny's in certain respects ; but it agrees exactly with Zieten' s delineation of 
Am. Solaris (non Phillips). It is a more advanced form than d'Orbigny's — its 
ribs are closer together, and have a more forward inclination — its whorls are 

^ I am indebted to Dr. Haug's ** Polymorphidie " for this reference, which I have not been able to 
verify (see p. 242). 

' Am. iolariif Phillips, * Oeol. Yorks/ 1st ed., pi. ir, fig. 29, has all the appearance of Fleuro- 
eerae epinatum. 

31 
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thinner, and yet have more convex sides — its outer area is more pinched, making 
the ventral area narrower, and the carina more prominent — its inner margin is 
certainly less marked, and, as a conaequence, its umbilicus is much flatter and less 
graduated — the Buture-line has a somewhat difFerently-shaped, and shorter superior 
lateral lobe.^ 

This form almost deserves a separate name. It is to a certain extent transi- 
tional to Dtim. radians, especially to the form figured PL XLIT, figs. 11, 12. 
If the various figures be arranged in the following order they will, in a great 
measure, show all the stages of progression from Dam. Levesquei to Dam. Moorei 
— that is, from a gibbous, coarse-ribbed, evolute whorl to a compressed, fine- 
ribbed, rather involute whorl :— PI. XLV, figs. 15, 16; PI. XXXVII, figs. 6, 7; 
PI. XLII, figs. 11,12; PI. XLII, figs. 6, 7 ; PL XLIV, figs. 7. 8. This series is 
exactly parallel to the series Gramm. toarcenge, Gramm. sinatulnm, Gramm. inartra. 

I quite agree with Dr. Hang when he remarks that d'Orbigny's name 
" Levesquei " is better known, and not likely to lead to mistakes, as would be the 
case with the name " undnlaius." The latter name was first used by Smith, in 
1817, for Ammonites falci/ei; Sowerby;* and, in 1824, Stahl* applied it to an 
Ammonite doubtfully identified with the present species.* I make the above 
remarks upon the authority of Dr. Haug (see foot-notes), because all my efforts 
to procure Stahl's work have failed. 

The Ammonite which Zieten figured as " imdulalns" is probably this species; 
but the figure is very poor. Dumortier undoubtedly referred to this species by 
the name " undnlatus." 

This species is very scarce, and I have only been able to obtain inferior 
fragments from Long Wood and Buckholt Wood near Stroud, and from Wotton- 
under-Bdge, Gloucestershire. Mr. Darell Stephens, F.G.S., procured the species 
from the vicinity of Yeovil Junction. 

The type form is illustrated by a poor fragment depicted in PI. XLV, figs. 15, 
16; and the variety, about which I have remarked above, is shown in PI. XXXVII, 



' Dr. Haug tells me that this form is identical with the examples found in the Bbftoe-basin. 
' Haug, " Harpoceraa ;" 'Neues Jahrbuch fiir Mineralogie, Ac.,' Beil.<Bd. iii, p. 662, 1S8S. 
' ' Correepbl. wurttemb. landw. Ver.,' Bd. vi, p. 49, fig. 10. 
' Haug, " Polymorpbid»," ' Neues Jahrbuch,' Bd. ii, p. 130, 1887. 
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so curiously alike ; and vfhen the gibbous inner whorls are covered by tho flattened 
outer whorls the whole appearance of the speciea is changed. 

The adult specimen, PI. XL, iigs. 1, 2, illustrates this matter exactly. Appa- 
rently it differs but little from Grammoceras doerntense (PI. XXIX, figs. 1, 2) or 
from fjh-amvi. aalense (PI. XXXII, figs. 1, 2) ; but its young (PI. XL, figs. 3—6) 
differs yery appreciably from the young of either Gramni. doerntense (PI. XXIX, 
figs. 6, 7) or Gramm, aalense (PI. XXXII, fig. 3). 

Dumortieria striatulo-costata is evidently a further development of Dum. 
Levesqiiei. Practically speaking, its inner whorla (PI. XL, figs. 3, 4} are Dnm. 
Levesguei in miniature; and it is not until it has passed a diameter of 10 lines that 
the specific characters peculiar to D, striatulo-costata are developed. 

Under the name striafulo-costat'us, Quenstedt combined a series of four species, 
as Dr. Haug has already noticed.' For Quenstedt's fig. 7 alone Haug retained the- 
name " striatulo-costatuH ," but he reserved it as a variety of Branco's " subimdu' 
latus." I agree with Dr. Haug as to the form to which the nume striatvlo-contatua 
shall be applied, though I extend its range somewhat to include certain others, and 
give it specific rank; but for certain reasons (see article on Dimt. subundiilata) I 
reserve Branco's name " subundulata " for his pi. iii, fig. 4. 

Of the present species there are several varieties illustrating a gradual change 
of form due to development in the normal manner. First there is Quenstedt's 
wide-centred form, which retains the ancestral — the Leaesqvei — stage to a late 
period of growth. Of this I have only poor examples, not good enough to figure. 
Next there is the form figured by Branco (his pi. iii, fig. 3 only) and by Haug 
(" Polymorphidfe," pi. v, fig. 4), each of which has a smaller centre than Quen- 
stedt's. I have not a specimen sufficiently good for delineation ; but they only 
diflfer from those I have had depicted (PI. XL, figs. 1 — 9) and from Hang's figures 
of subundulatum (' Nouv. Amm.,' pi. xiii, fig. 2) in not being so much pinched 
ventrally. I doubt if it be worth while to distinguish between these two forms. 
I fancy they may be united as var. a ; while var. /3 differs in being much more 
compressed, and in losing the Levesquei-st&ge at a very much earlier age. Var. /3 
is illustrated by two slightly different forms — one a south-country specimen, PI. 
XXXVII. figs. 16, 17 ; the other a Ootteswold specimen, PI. XL, figs. 10—12. 

Taken altogether, the whole series indicates gradual development from the 
evolute ancestor Dum. Levesguei to the more involute, compressed Dum. striatulo- 
costata, var. /3, and this series is parallel to the Levesguei- Moorei series (p. 242). 

To return to the species figured by Quenstedt under the name " striatulo- 
costatus" His fig. 7, as I have said, may be taken as the type of the present species; 
fig. 8 is Dum. costula (p. 237) ; to the form depicted in fig. 9 Haug has given the 

' " FolymoTpbidte," ' Neuea Jahrbucb fiir Mineralogie, &C..' fid. ii, p. 135, 18B7. 



DUMORTIERIA STRIATULO-COSTATA. 245 

name Dum. suevica ;^ and fig. 10 is Dum. Moorei. Dum. suevica^ which apparently 
differs from Dum. radians in nothing except the absence of a carina on the 
ventral area, is the only one of these species which I am unable to record in this 
Monograph. 

Dumortieria striatulo-costata is a rather scarce species j and very rarely is it 
found in anything like good condition. The type and var. a are characteristic of 
the Dumortieria-heds (Jurense-zone) of the Cotteswolds ; while var. /3 belongs to 
the Moorei-heds {Opalinum-zone), both in the Cotteswolds and in the south. Of 
the type-form I have a few very inferior specimens from Buckholt Wood and the 
Long Wood near Stroud, and from Wotton-under-Edge. Of var. a I possess 
better specimens, which came from Penn Wood ; and of var. /3 I have fair 
specimens from the Moorei-heds {Opalinum-zone) of the same locality, and from the 
same horizon (Yeovil Sands) of Stoford (Yeovil Junction), Somerset. 

PI. XL, figs. 1, 2, show two views of a fine adult specimen of this species 
(var. a) from Penn Wood, near Stroud. Figs. 3, 4, are inner whorls, to be compared 
with Dum. prisca, to which they bear great resemblance ; figs. 5, 6, are the same 
with about half a whorl added, and they may be compared with Dum. Levesquei ; 
while figs. 7, 8, illustrate the completed specimen, showing the assumption of 
Grammoceratan-like characters. Fig. 9 is the suture-line taken from another 
specimen. 

PI. XXXVII, figs. 16, 17, illustrate two views of a specimen of var. j3 from 
the Dorset-Somerset district ; while PI. XL, figs. 10, 11, give two views of a 
somewhat finer-ribbed Cotteswold specimen, of which fig. 12 is the suture- line. 



DoMOETiBBiA, sp. Plate XXXVII, figs. 18, 19. 

This specimen bears considerable resemblance to the specimen of Dwm. 
striatulO'Costata depicted on the same plate; but its ribs are more distant, its 
whorls are more compressed, and its umbilicus, which is very flat, is a trifle larger. 
The specimen is only in poor preservation, so that I cannot say much ; but it 
seems to be distinct from any of the species of the genus. It was collected by 
Mr. Darell Stephens, F.G.S., and is labelled " Yeovil Junction.'* Presumably it 
came from the shell -beds of the Yeovil Sands, Moorei-heds (Opalmum-zone) . 

PI. XXXVII, figs. 18, 19, give two views of this specimen. 
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border complete; fig. 3 exhibits the ventral area of the end of the last whorl, 
showing the fine striae crossing a degraded carina. Figs. 9, 10, show two views 
of a fragment of a young example. 



DcMORTiERiA RADIANS (Beineclce) . Plate XLI, figs. 4 — 8; Plate SLIIj figs. 1 — 12 ; 
Plate XLIII, figs. 1 — 4. Woodcut in text, 
p. 187, fig. 2. 

1818. Nautilus H4DiA»a, Seinecke. Maris protogei Nautilos, Ac., figs. 39, 40. 
184G. Ammonites radians DEPBEsace, Quengtedt. Ceph., pi. vii, figs. 5, 6 only. 
1868. — — Quetuiedl Jura, pi. xl, fig. 9. 

Aai-ensib, Qventtedl. Ibid., pi. xl, tig. 12. 
1874. — BADiosue, Dumorlier (nou Seehnck). £tudes Pal. Bassin RhAne, 

iv, pi. liv, figs. 2—5. 
1879. Haepockbas hcbcohptuh, fmneo. Unt. Dogger; Abh. geo!. 8peE.-K«rte 
ElBaBs-LothringeD, Bd. ii, pi. v, 
fig. 3 only (eee p. 198). 
1885. Ammokitkb, cf. AAtENSis, Quetistedl. Amm. ScliwabiBcheD Jura. pi. liv, 

fig. 18 only. 
1885. — cf. oouPTUS, Quenttedt. Ibid., pi, liv, fig. 46. 

1885. — &LaJj>v 9, Quenttedt. Ibid, pi. lis, fig. 44. 

1887. DcMOBTiEEii BHODAKiCA, .ffiTKj. " PolymorphidJB ;" Neues Jahrbuch fur 
MiDeral., Ac. Bd. ii, p. 138. 

Discoid, compreBsed, carinate. Whorls elliptical, the sides convex, and orna- 
mented with direct, ventrally-inclined, sbarply-marked ribs. Ventral area acute, 
not always defined, divided by a small, distinct cuina. Inner margin convex, 
not defined. Inclusion from one-third to one-half. 

Reinecke's figure of " Nautilus radians " certainly leaves much to be desired, 
and it is evidently not altogether exact. The carina is certainly too prominent ; 
while the sectional view does not ^ree with the length of the aperture as shown 
in the side view, for it is much too short. It is impossible to determine whether 
this is a mistake of the artist, or whether the sectional view was taken from else- 
where on the shell ; but when measured by compasses this section will be found to 
agree with the breadth of the whorl at the bottom of Reinecke's fig. 39 (see p. 187). 

In spite, however, of its mistakes, Reinecke's figure can, as I pointed out at 
pp. 186, 187, be recognised not only as a DumorHeria on account of its ribbing, but 
as illustrating the specimens which I have figured under that name ; and this view 
of the interpretation of Reinecke's figure is just the one taken by Quenstedt, only 
that he included as '* radians " several other forms which have nothing to do with 
the present species.' 

' For a Bynopais of species to whicb the name " radiant " has been applied eee pp. 188 at leq. 
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identified, and wtich must be excluded as belonging not only to different species, 
but to different genera. The Bynonyois given at the heading of this article will 
further supplement thia list by indicating which species described under other 
names must be united under the name "radians." 

Under the name Am. mdiogits Dumortier {loc. cii.) gave figures of two speci- 
mens, one of which (figs. ?>, 4) is practically identical with Reinecke's figure of 
Am. radians. The only difference observable is that the aperture of fig. 4 is 
longer and more compressed. Most of my specimens show the same difference ; 
but the value of this difference is diminished when it is remembered that Dum. 
radians was, like the other species of the genus, gradually assuming a more and 
more elliptical whorl. The elliptical whorl, therefore, is merely a sign of progress; 
and, further, much depends on where the section of the whorl is taken. How 
great a difference half a whorl may make in this matter is amply illustrated by 
PI. XLII, figs. 2, U. 

Branco' recognised that Dumortier's Am. radiosus was not tlie same as 
Seebach's, and he bestowed the name " H, psetidoradiosum " on fossils of which he 
gave a figure, while he quoted Dumortier's figures in the synonymy; but Branco's 
figures do not agree with Dumortier's {see p. 246). 

Haug also recognised that Dumortier's figures did not represent Seebach's 
Am. radiosus;^ and he consequently bestowed a new name, "rkodanica." Thia 
name must now fall as one of the synonyms of " radians." 

According to my interpretation Dumortieria radians is very variable ; the size 
and distance of the ribs, the amount of inclusion of whorl, and the compression of 
the whorl giving rise to great variety of form. As the immediate progenitor of 
this species — say Dum. Levesquei — possessed widely-separated ribs, therefore such 
ribs are to be found in the inner whorls of Dum. radians. In fig. 1 , and in fig. 8, 
PI. XLII, it may be seen that they are superseded at an early date by the finer 
and closer ribbing — the ribbing of " radians." Fig. 1 1 of the same plate is again 
a rather abnormal form, wherein the coarse ribs are continued to the end, but 
only after a period of finer ribbing. 

The compression of the whorl varies considerably, as may be seen by 
comparing PI. XLII, figs. 7 and 10; and the shape of the whorl varies very 
much in the same specimen. The more developed the specimen the more com- 
pressed is the whorl ; and figs. 3 and 6 show that the compressed specimens not 
only have finer ribbing, but have superseded the coarse ribbing — the ancestral 
character — at so early an age as to almost obliterate it. 

That Dumortieria radians is descended from Dumortieria Levesquei there can 
be little doubt; and Dr. Haug says that intermediate forms bind the two species 

I " TJotere Dogger ;" ' Abh. i. geol, Spez.-Kurte vod EIbush- Lothringen,' Bd, ii, p. 77, 1879. 
9 ' TTeber Folymorpbidie ;" ' Neuee Jahrbucli fiir Mineral., &c.,' Bd ii, p. 138, 1887. 
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The woodcut, fig. 2 in the text (p. 187), is a copy of Reinecke's original figures 
given for comparison with the ezamplee depicted in the Plates. 



Dduoetieria BAClANS, var. EXEOUA, S. Buckman. Plate XLIII, figs. 11 — 13; Plate 

XLIV, figs. 1—3. 

1830. AUUONITEB BTRUTDLtra, Zteten {non Soiceriy). Verstein. Wiirtt,, pi. liv, 

6g. 6. 

1885. — cf. BA.DIAHS, Qaentledt. Amm. SchwiibiBchen Jura, pi. liv, 

fig. 19. 

Zieten's figure represents this form exactly, except that it ia a little thicker in 
the aperture than my examples. These fossils differ from J}um. radians in 
combining a more compressed form with a rather large umbilicus and very slight 
inclusion of the whorls. The size of the umbilicus separates them particularly 
from the specimen depicted, PI. XLII, figs. 6, 7, which resembles them in being 
much compressed. 

The larger umbilicus and the coarser radii separate this form from 
Dnni: Moorei. 

Dr. Hang ttlls me that these specimens have great resemblance to his Dum. 
rhodanica (see p. 250), but are a trifle thinner. This, I think, is just the point 
which is noticeable; but they also have finer ribs. Dr. Haug recognises figs, 6 — 
12, Fl. XLII, as rhodanica; but the specimens there depicted I have admitted as 
radians, and this variety differs from them in the manner just noticed. 

Haug (" PolymorphidBe," p. 1 39) cited the reference to Zieten as a synonym of 
his Dum. mevica, only he expresses some doubt in the matter. Dum. suevica is, 
according to Haug, a keelless form, and is very much thicker, judging from 
Quenstedt's figs. 9, 10, pi. lii (' Schwab. Amm.'), upon which Haug has founded bis 
species ; and it is therefore essentially different from the present form. 

Dumortieria radians, var. ezigua, is a scarce fossil. I have obtained it at 
Penn Wood, and Buckholt Wood, near Stroud, and at Sodbury, Gloucestershire. 
PI. XLIII, figs. 11, 12, represent a specimen from Penn Wood; and fig. 13 is a 
suture-line from another specimen.' PI. XLIV, figs. 1, 2, show a larger example 
from the same place; while fig. 3 is the suture-line of this specimen. 

' Tbe Bpecimen from which this luture-line wsb traced has been mislaid, eo that I do not know 
the reason for the diBcrepanc; between this and fig. 3, Fl. XLIV. 
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Moorei. It struck me that the words "My Collection," which occur in the 
explanation of Plate T. XX X, figs. 1 — 3, in the ' Monograph of the Liaa Ammonites,' 
might have been written by accident. In answer to my inquiries, Mr. B. T. 
Newton, F.G.S., of the Museum of Practical Geology, wrote that " we have 
always been under the impression that the specimen VI:,^, figured by Dr. Lycett, 
was refigured by Dr. Wright ; but on comparing the specimen with the figures I 
find that, although the agreement in size and character is exact, there are points 
about the mouth which differ." Mr. G-. C. Crick, F.G.S., of the British Museum, 
informs me that no specimen answering to Dr. Wright's figures was met with in 
the collection of the type specimens of " the Lias Ammonites " which the British 
Museum obtained from a dealer after that gentleman's death. Such is the 
evidence obtainable; but it is only right to remark that, as the whole of Dr. 
Wright's Collection was not acquired by the British Museum, it is possible the 
figured specimen may have been lost sight of. In any case, for all practical 
purposes, Dr. Wright's figures may be considered as a representation of Dr. 
Lycett's original specimen ; and this is an important matter, for the figure of the 
latter author is so much reduced as to be misleading. Dr. Wright's figures agree 
exactly in size with Dr. Lycett's specimen, but differ in the following trivial points, 
viz. that the lower ventral area is too acute, the mouth a trifle too compressed 
at top, and the ribs of the inner whorls not coarse enough. 

I have the following notes made from an examination of Lycett's original 
specimen : — " In the inner whorls the ribs are coarse and somewhat wide apart, 
while the whorls themselves are slightly gibbous. The outer whorls are nearly 
flat, and the radii become much finer until on the end of the body-chamber they 
are merely very fine growth-lines. The radii are very little curved on the lateral 
area, and not much curved forwards on the ventral area. (Lycett's description 
differs from this, but he probably had specimens of Dum. Moorei and Gramm. 
maclra mixed together : his figure is correct.) The carina is little more than a 
sharpening of the ventral area. It is continued on to the body-chamber." 

It was in 1867 that Lycett named this species Am. Moorei, in compliment to 
Charles Moore, F.G.S.; but the same name was used by Oppel (' Juraformation,' 
p. 476) in the same year. I do not know which species has priority ; but it makes 
no difference now, as Oppel's species belongs to the genus Perisphinctes. 

In 1874, however, Dumortier recognising the difficulty, and considering that 
Lycett's Am. Moorei and what he figured as Am. mactra (see p. 176) were identical, 
superseded the name Am. Moorei by that of Am. mactra {' Bassin Rhone,' iv, p. 252). 

In 1879 Branco gave an excellent figure of ^?it. Moorei under the name Harpo- 
ceros mactra, and he quoted Lycett's figure as a synonym. 

In 1884 Wright figured Am. Moorei under the name Uarp. aalense (Zieten). 
In 1885 Haug placed Am. Moorei, Lycett, as a synonym of Am. mactra, Dumortier, 



Figs. 1- 



B DI8C01DE9 (Ziften). 



Fig. 1. — Suture-line of a specimeii from White Lackiiiglon, Someraet, to show the acceesor; tuft 
to t)i8 sipKonal lobi?, the foroepa-lite endiDg (/) to the superior lateral lobe, and the accesaory lobe 
(ao) to the eiphonal saddle nearly equal iii sue to the inferior lateral lobe — the last detail being 
difFereut from d'OrbigQj'a delineation. The suture is of natural alze, and ia copied from a drawing of 
miae. (Page 219.) 

Fin. 2, — Side view of a small specimen from Milhau, Aveyron, France. (Page 215.) 

Fig, 3. — Front view of the Bame specimen to ahow the view of the chamber-wall inth ita lobea 
and saddle", demoQBtratiDg the etietenoe of a well-marked acceaaory lobe (on) in the sipliaual saddle, 
a poiut omitted in d'Orbigny's and Wright's fifjuroB. 

Fig. 4, — The terminal branch (much enlarged) of the stphonal lobe wben the side of the whorl ia 
3i lines broad. 

Pig. 5. — The same when the side is 53 lines broad. The lettera a—e indicate the same points in 
each figure, and ahow their developuieut. 



Figs. C — S. — Di:mortibria Levesqcei {d'Orbitfai/). 

Fig. 6. — Side view of a well-preserved, but not quite typical Bpeeiraen. From the Teovil Sands, 
Yeovil Junction (?8toford, Komerset). Collected by Mr. Darell Btephena, F.G.S. (see PI. XLV). 
(Page 241.) 

Fig. 7. — Front view of the same specimen, 

Vi^. S. — Suture-line of the same apeciiueti, ahowing the deep siphonal and inferior lateral saddlta, 
and the dependent inner portion, — characteristic features of the lobe-line of this genua. 

FigB. 9 — 1 1. — DuMOBTiERiA PttiBCA, S. Buckman. 

Fig. 9. — Side view of a fairly well -preserved specimen. Yeovil Sands, Hendford Hill, Yeovil, 
aoinerset. Collected bj Mr. Darell Stephens, F.G.S, (Page 230.) 

Fig. 10. — Front view of the same, showing the almost circular aperture and the very small 



Fig. H. — Suture-line from the si 



Figs. 12 — 15. — DUUOKTIEBIA 



^eineehe). 



Fig. 12. — Side view of a small example comparable to Beinecke's figure. Cam Down. My 
Collection. (Page 237.) 

Fig. 13. — Front view of the same. 

Fig. 14. — Side view of a larger specimen without test, except a piece at the top ahowing fine lines. 
This is eiai-tly the Bumortieria Munieri, Haug. I purchased it out of the Collection which belonged 
to the late Dr. Wrigbt. The locality is unrecorded, but the black stony matrix auggests the 
" Striatului-ehaiea " of Blue Wjke, Yorkshire. 

Fig. 15. — Front view of the same. 

Opalinum-zone (Moorei-beds). 
Figs. 16, 17. — DxruoBTiEBiA. stbi&tclo-COBTATa {Quetuiedi), var. |3. 

Pig. 16. — Side view of an example with complete t«st. Shell-beds of the Yeovil Sands, 
Stoford, Somerset (labelled Yeovil Junction). Collected by Mr. Durell Stephens, F.O.S. (Fage 
243.) 

Pig. 17. — Front view of the same. 



Figs. 18, 19. — DuuoBTiEBiA, ep. 

Pig. IS. — Side view of a rather poorly -preserved specimen. Shell-beds of the Yeovil Sand*, 
Sioford, Somerset (labelled Yeovil Junction). Collected by Mr. Darell Stephens, F.O.8., Ac. 
(Page 245.) 

Fig. 19. — Front view of tbe same. 



PLATE XXXVI. 




PLATE xxxvni. 

JurensB'Zone (Dumortieria-beda). 
Figs. 1 — 8. — HuDLESTOMA AFFiKiB {Seehach). 

Fig. 1. — This figure, from the end to about the top part of fig. 4, is an outline 
taken from a large, very rough fragment. (The circumfereuce beyond this point, 
and the centre-lines have been 611ed in to convey an idea of the complete 
Ammonite.) Penn Wood, near Stroud. My Collection. (Page 228.) 

Fig. 2. — Outline of the aperture of the large end. 

Fig. 3. — Outline at the smaU end. On account of the wretched preserva- 
tion of the specimen these outlines are only approximately exact, especially 
ventrally. 

Fig. 4. — Side view of a fragment, Bhowing the smooth outer whorl, and the 
ribbed inner whorls attached to it, but apparently not in correct position. This 
fragment has been so placed on the plate to give au idea of the whorl of fig. 1. 
" The Yellow and Grey Sands below Dogger, Blue Wyke," Yorkshire. In the 
Collection of Mr. W. H. Hudleston, F.R.S.. &c. 

Fig, 5. — Front view of the inner whorls of fig. 4. 

Fig. 6. — Aperture of the outer whorl of fig. 4. 

Fig. 7. — Side view of another specimen, " Grey Sands, Blue Wyke," York- 
shire. In the Collection of Mr. W. H. Hudleston, F.R.S. 

Fig. 8, — Back view of the same. (Figs. 7 and 8 have been restored by the 
artist to the best of his ability at ray desire, so as to give an idea of the specimen 
as it should he. The original is distorted, broken, and poorly preserved.) 

Figs. 9 — 12. — HuDLBSTONiA 8BBBODBN8 {QueriBtedt), 

Fig. 9. — Outline of the side view of a poorly-preserved specimen. Fsun 
Wood, near Stroud. My Collection. {Page 229.) 

Fig. 10. — Aperture of the same. 

Fig. 11. — Aperture of another specimen. Cam Down, near Dursley. My 
Collection. 

Fig. 12. — Suture-line of the same. 

Figs. 13 — 16. — HuDLESTONiA StsoK (Bayle). 

Fig. 13. — Side view of a fragmentary and poorly-preserved example. " Grey 
Sands, Blue Wyke," Yorkshire. In the Collection of Mr. W. H. Hudleaton, 
F.R.S. (Page 227.) 

Fig. 14. — Portion of ventral area of the same. 

Fig. 15. — Aperture of the same as nearly as it can be determined. 

Fig. 16. — Suture-line of the same. 
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PLATE XXXIX. 
Zo7ie uncertain (Jurense ?). 

Figs. 1 — 2 a. — DoMORTiEBiA AEATA, S. Buckmaii, var. 

Fig. 1. — Side view of a variety with greater portion of teat, but it ia rather 
ill-preaerved. The locality is not recorded; but presumably the specimen came 
from the Marly Limeatone which underlies the Yeovil Sands, Trent, Somerset. 
Collected by my father. 

Fig. 2. — Front view of the same, showing the furrows beside the carina. 

Fig. 2 a. — Suture-line of the same specimen. 

Jureme-zone (Dumortieria-bedfl). 

Figs. 3 — 5. — DuMOKTiEEiA ABATA, S. Biickman. 

Fig. 3. — Side view of a fragmentary specimen which Lacks the test. Penn 
Wood, near Stroud. My Collection. 

Fig, 4. — Back view of the same specimen. 
Fig. 5.— Suture-line of the same specimen. 

Figs. 6 — 9. — Catollooebas Duuohtieki {ThiolHerf). 

Fig. 6. — Side view of a specimen without much test, and not well preserved. 
The occasional deeper furrows separating the ribs (periodic constrictions) are to 
be noticed. Found in a fallen block of calcareous sandstone (Yeovil Sands) on 
the beach at Burton Bradatock by Mr. J. E. Clark, F.G.S., who very kindly 
presented it to me on the spot. 

Fig. 7.' — Front view of the same specimen. 

Fig. 8. — Ventral portion of the same specimen towards the end of the whorl, 
to show the ribs ending short of the carina, thus producing a faint furrow, and 
also to exhibit the influence of a constriction. 

Fig. 9.— Suture-line of the same specimen. 

Figs. 10, 11. — Catullockeas Lbksbkeoi {Branco). 

Fig. 10. — Side view of a very poorly-preserved example. Wotton-under-Bdge. 
My Collection. 

Fig. 11. — Front view of the same. 

Figs. 12—14. — Catullocekas insioni-siuilis (Brauns). 

Fig. 12. — Side view of a fragment. Stinchcombe Hill, Gloucestershire. My 
Collection, 

Fig. 13. — Back view of the same. 
Fig. 14. — Aperture of the same. 



Jurenee-zone (Dumortieria-beds). 
Figs. 1 — 9. — DcMORTlEEiA STRiATULO-cosTATA {Quenstedt), var. a. 

Fig. 1. — Side view of a fine adult example. Penn Wood, near Stroud. My 
Collection. (Page 243.) 

Fig. 2. — Front view of the same Bpecimen. 

Fig. 3. — Side view of the inner whorls bi-oken out of the specimen depicted in 
Fig. 7 

Fig. 4. — Front view of the same, to show the almost unearinate ventral area, 
and nearly circular whorls. Compare with Dum. prisca, PI. XXXVII, fig. 10. 

Fig, 5. — Side view of the same specimen with an additional half-whorl. 

Fig. 6. — Front view of the same, showing elliptical aperture. Compare with 
Dum. Levesquei, PI. XXXVII, fig. 7. 

Fig. 7. — Side view of the same example complete. Penn Wood, near Stroud. 
Mj Collection. 

Fig. 8. — Aperture of the same. 

Fig. 9. — Suture-line from another specimen. 



Opalinum-zone (Moorei-beds). 

Figs. 10 — 12. — DcMORTiEBU 8TELATUL0-008TATA (Quenstedt) , vaf. ^. 

Fig. 10. — Side view, showing the greater inclusion. Penn Wood. Mj Collec- 
tion (aee PI. XXXVII, fig. 16). (Page 243.) 
Fig. 11.— Front view of the same. 
Fig. 12. — Suture-line of the same. 
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PLATE XLI. 



Jurense-zone. 



Figs. 1 — 3. — DOMOETIEEIA P8EDD0RADI0BA (Branco). 

Fig. 1. — Side view of a very fine adult specimen, with the month-border and 
most of the test preserved. It was collected by Mr. T. C. Maggs, F.G.S., from 
the Yeovil Sands, Yeovil Junction; and its mouth was figured in the 'Quart. 
Joum. Geol. Soc.,' vol. xxxvii. It is now in my cabinet. (Page 246.) 

Fig. 2. — Front view of the same specimen. 

Fig. 3. — The ventral area of the end of the whorl with part of the mouth. 

Figs. 4 — 8. — Ddmortiebia eadians (Beinecke). 

Fig. 4, — Side view of a fairly-preserved example. Yeovil Sands, Bradford 
Abbas, Collected by my father. (Page 248.) 

Fig. 5.^ — Front view of the same. 

Fig. 6. — Suture-line of the same. 

Fig. 7. — Side view of an example to compare with Reinecke's figure. Locality 
unrecorded ; probably Yeovil Sands, Bradford Abbas. Collected by my father. 

Fig. 8. — Front view of the same. 



Figs. 9, 10. — DoMORTiBRiA psEDDOHADioaA (Branco). 

Fig. 9. — Side view of a fragment. Yeovil Sands, Bradford Abbas, Dorset. 
My Collection. (Page 246.) 

Fig. 10. — View of the ventral area of the same, comparable with figs. 5 and 8, 
to show greater thickness. 



PLATE XLII. 

Jurense-zone (Dumortieria-beds). 

Figs. 1 — 12. — DuMOBTiEBiA RADIANS (Beinecke). 

Fig. 1. — Side view of a specimen, to compare with Reinecke's figure. Penn 
Wood, near Stroud. My Collection. (Page 248.) 

Fig. 2. — Front view of the same. 

Fig. 3. — Side view of a fine-ribbed variety without test. Penn Wood. My 
Collection. 

Fig. 4. — Front view of the same. 

Fig. 5. — Suture-line of the same. 

Fig. 6. — Side view of a compressed variety. Cam Down, near Durslej, 
Gloucestershire. My Collection. 

Fig. 7. — Front view of the same. 

Fig. 8. — Side view of a thick variety. Cam Down. My Collection. 

Fig. 9. — Back view of the same. 

Fig. 10. — Aperture of the same. 

Fig. 11. — Side view of a variety with distant ribs. Cam Down. My Collec- 
tion. 

Fig. 12. — Front view of the same. 



Figs. 13 — 15. — DuMOBTiERiA RADiosA (Seebach). 

Fig. 13. — Side view of a form showing inner whorls comparable to Dum. prisca 
or Bum. Levesquei, and outer whorl with fine ribbing. Cam Down. My Collec- 
tion. (Page 253.) 

Fig. 14. — Front view of the same, showing the variation in the shape of the 
whorls at different times. 

Fig. 15. — Suture-line of the same specimen. 
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PLATE XLIII. 

Jurense-zone (Dumortieria-beds). 
Figs. 1 — 4s. — DoMOBTiBRU RADIANS (BeiiiecJce) . 

Fig. 1. — Inner whorls, natural size. Fig. 1 a, side view enlarged three times, 
showing the commencement of the ribbing ; 1 6, front view, showing the smooth, 
rounded ventral area and circular aperture; 1 c, suture-line. (Page 251.) 

Fig. 2. — Inner whorls (fig. 1 with a piece added), natural size. Fig. 2 a, 
side view enlarged three times ; 2 6, front view ; 2 c, suture-line. 

Fig. 3. — Inner whorls with additional pieces, natural size. Fig. 3 a, side view, 
enlarged twice, showing finer ribbing ; 3 6, front view, showing more compressed 
whorls with commencement of carina. 

Figs. 4 a, 6. — Side and front views of the complete specimen, by breaking up 
of which the specimens for figs. 1, 2, 3, were obtained. Cam Down. My 
Collection. 

OpalinuTn-zone (Moorei-beds). 
Figs. 5 — 7. — DuMOBTiERiA RADiosA (Seebach). 

Fig. 5. — Side view of a large specimen showing coarse ribs in the inner 
whorls, which whorls are somewhat tumid. Penn Wood. My Collection. 
(Page 253.) 

Fig. 6. — Outline of the front view. 

Fig. 7. — Suture-line of the same specimen. 

Opalinum-zone (Moorei-beds). 
Figs. 8 — 10. — DuMORTiERiA SUBUNDULATA {Bvanco)^ var. 

Fig. 8. — Side view of a fine example with greater portion of test preserved. 
Shelly beds of the Yeovil Sands, Stoford, Somerset (Yeovil Junction). From my 
father's Collection. (For other examples see PI. XLV.) 

Fig. 9. — Front view of the same specimen. 

Fig. 10. — Suture-line of the same specimen. 

Figs. 11 — 13. — DuMORTiERiA RADIANS, var. EXiGUA (S. Buckmau), 

Fig. 11. — Side view of a specimen with test. Penn Wood. My Collection. 
(Page 252.) 

Fig. 12. — Front view in outline. 

Fig. 13. — Suture-line from another specimen. 
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PLATE XLIV. 

Dnmortieria- or Moorei-beds. 

Figs. 1 — 3. — DuMORTiBBiA RADIANS, var. BXiGUA, S. Buckmau. 

Fig. 1. — Side view of a specimen without test. Penn Wood. My Collection 
(Page 252.) 

Fig. 2. — Front view of the same. 
Fig. 3. — Suture-line of the same. 



Opalinnm-zone (Moorei-beds). 
Figs. 4 — 9. — DoMOBTiEBiA MooBKi (Lycett). 

Fig. 4. — Side view of a specimen with very fine striae. Little of the very 
thin test remains, but the test shows the fine striae, while the core has faint ribs. 
From the shell- beds of the Yeovil Sands, Stoford, Somerset. My Collection. 
(Page 255.) 

Fig. 5. — Front view of the same. 

Fig. 6. — Suture-line of the same specimen. 

Fig. 7. — Side view of a more involute form with the mouth-border. Buck- 
holt Wood. My Collection. 

Fig. 8. — Front view of the same. 

Fig. 9. — Suture-lines taken from Lycett's original specimen, now preserved 
in the Museum of Practical Geology. 



Figs. 10 — 12. — DuMORTiERiA saBUNDULATA {Branco), var. 

Fig. 10. — Side view of a rather involute form with the test and the mouth- 
border; but the lateral lappet is incomplete. Frocester Hill (Coaley Peak). My 
Collection. 

Fig. 11. — View of ventral area, showing the short ventral process and the 
angle at which the ribs cross the carina, indicating that the specimen is a 
Dumortieria. 

Fig. 12. — Suture-line of the same specimen. 
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NOTE. 155 

Liower Dunscombe, near Chudleigh, whose fossils correspond with those of Adolf 
and Oberscheld, and which should therefore be placed at the base of the Upper 
Devonian and immediately below the Saltern-Cove series. From this place Prof. 
Romer^ records Ooniatites intumescensj G. multilobatuSy Beyr. (= G. Sagittarius^ 
Sandb.), and Orthoceras acuariurriy Miinst. ? ; and Dr. Kayser* adds to these 
Ooniatites acutus, Miinst., and G. simplex^ von Buch. 

Dr. HoU,* in his paper on Devonshire, enumerates twenty-four South Petherwyn 
species, viz. Orthoceras cinctum, Sow., 0. laterale, PhilL, 0. striatum^ Sow., 0. 
ludense. Sow., 0. striatulum^ Sow., 0. PhUlipsii, d'Orb., Poterioceras fusiforme, 
Sow.?, Gyrtoceras rusticum, PhilL, Goniatites hifer^ PhilL, G. vinctuSy Sow. (=(?. 
insigniSy PhilL), G. linearis ^ Miinst., G. subsulcatuSy Bronn, Nautilus megasiphoy 
PhilL, and eleven Glymenise. 

In the first volume of his * British Museum Catalogue ' Foord describes ten 
Orthoceratay one Actinoceras, and two Gyrtocerata from Devonshire, though in 
many cases the poorness of the specimens prevented him fi'om giving them specific 
names. Three of these species, Orthoceras laterale^ PhilL ?, 0. ? tentaculare^ PhilL, 
and 0. Vennense^ Foord (=0. cylindraceum^ Sow. and PhilL, not Fleming), are 
from Mudstone Bay. He also doubtfully refers a specimen from Lower Dunscombe 
to Actinoceras striatum^ Sow., sp. 

The number of Devonian Cephalopods given in Etheridge*s * Catalogue,' 
excluding three repetitions, is fifty-seven. 

1 1880, F. Eomer, ' GeoL Mag.,* dec. 2, vol. vii, p. 146. 
^ 1889, Eajser, ' Neues Jahrbuch fur Min.,' Band i, p. 179. 
^ 1868, Holl, • Quart. Joum. Geol. Soc.,' vol. xxiv, p. 413. 



COEEIGENDUM. 

PI. V, fig. 1. This large specimen belongs to Mr. Yicarj, and not, as erroneously stated in the 
Explanation of the Plate, to the Torquay Museum. 
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IM DEVONIAN FAUNA. 



0UM.-4JAST1BBOFODA, €Mt^, 

Tlu GtittropodA ban jiddad m mooh gnaiet variety of species from the 
loealiHM now undar notice tiian have any other olaaa of foaailB. They are, 
howarar, rwj unequally repnaented in tium. Bj &r the largest namber come 
from Wolborough. exoept in the oaae of one ftmily» the Cs^ulidse, which is very 
abundant both indiTidaallj and apeoifloally at Lnaunaton. From Cbircombe 
Brldga there are hardly any to record. The small group of species from 
Ohndleigh, on theotherhandiincladeeBereral shells which are of peculiar interest. 
TbaM oooor obiefly in the Keawell Qnarry in a deoomposed matrix which has 
ftUowad them to be extracted ahnoat nniiyttred and entire. They are all very i-are, 
with tha txo^tion til Mwrdnuom* tturHmatOt Sobtotheini, which has been obtained 
In vary larga numbera. This ahetl ia remarkable for the amouut of specific 
varialiott whiiA it diqtlaya. Tha ^Moimem of it are hardly ever exactly alike, 
Ud Ibair great abundance pennita ua to range under the one species fossils 
lAkb otbanriae wa ahould be obliged to regard as speeifiaially or even generically 
dtlltntttt and thus euibles ua to aurnuae that it ia poasible l^at, if we were equally 
tMrtttMla in aoma other oaaaa, we might be nUe to unite aeveral forms which at 
pnaant wa an forced to consider as s^arato epeoieB. 

1%» nuabar of TTniTahraa deaoribed by ^iUipa was 2^ viz. 28 from Newton, 
1 from Barton, and 1 from Chudlugh — one of which, howercr, be treated aa ft 
Otfihalopod. Beudea thoees eight shells deaoribed by him from other plaoee are 
fouttd to h*T« ocourred in the present looalitiea ; but, on the other hand, I have 
been unable to meet with any examples of one or two of his Newton specieB, 
whiW two or three of the remainder must, as it seems to me. be ranoved fr<cHn the 
Kit as ^ynott^usk 

The number of $|v»cie« i» now rabed to about 1 IS, which are divided between the 
ITNMM* Dirhaehis (IV Uacrochilina (10), Loxoomm (7), SD^dia (1). ^nionema 
(IV Utt<»rina v^V Kalico|ms (U, Xatioa v=^>, Straphaetrlus (1). Platyoetoma (3). 
Oh)^uW O^V t>rthoayvhia ^^V Hotopdla (a^ Soolioeiama (2), Aatitrodras (1), 
VWKvM«e v^>. EtMwphaKis O^^V PhaMtouaas (SX Ph^kpthyra {i), BoieOinft 
^IV li^^tM v^^ FVii ing wi vlV EksakoaeMS (1), Turbo (3), Phsntomaria 
vl^V lituKht»v>an v^V i\k>aK«aam OU BeU^ropbca v^V IVwteffia (1). Helmin- 

U ^ oM' <(v«r$>e xvrr v«lW« uaikC^saUe k> ix with aay dcMcrw of cvrtaiaty tl»e 

im4 tW amuRepMoxtti -^ tW $e«Ma ^ cesidHvd afl ^^ a»aK dttnk bv tke &ct 
thM wmMt tW Wts <c<f twvtw aaji aow tW sUI ««^y jivee aDfiRci iafia—airm of 



DIRHACHIS. 157 

the character of the animal, and that among the Gasteropoda there is so much 
similarity in the shells of many widely different organisms that it is very hard to 
settle by analogy the real position of any genus which is represented only by 
extinct species. 



Oedbb.— PULMONATA, Ehr., 1831. 

I. Family, — ^Aubioulidjj, Blainville. 

1, Genus. — Dibhachis,^ gen. nov. 

Shell elongate, elevated, spiral. Whorls convex, ornamented with spiral ridges 
reticulated by obhque threads. Mouth small, widely ovoid, with continuous lips. 
Inner lip bearing two large folds or teeth, which appear to be continued within 
the shell. Outer lip smooth, bevelled, and slightly crenulated within the margin. 
Shell-structure massive. 

This genus is formed for a single species, which, as pointed out to me by Mr. 
E. A. Smith, very nearly approaches Plectotrema. It differs from it in having a 
smooth outer lip, and only two teeth on the inner lip, as well as in some other 
particulars. 



1. DiBHACHIS ATAVUS, n. sp. PI. XXV, fig. 15. 

Description. — Shell small, elevated, conical, spiral. Spire large, rather slowly 
increasing, of three or more convex, very broad, much-exposed volutions. Suture 
rather wide and deep, irregular. Whorls regularly and flatly convex, bearing seven 
or eight sharp elevated spiral ridges, divided by broad shallow grooves, crenulated 
by more numerous transverse, regular, close threads or growth-lines. Body- whorl 
small ; in section sloping rather convexly from the suture to the lower part (which 
is the widest) and there curving round rapidly to form an oblique base ; ornamented 
by eleven ridges similar to those in the upper whorls, but broken into tubercles by 
thicker and coarser growth-lines ; the ridge next the suture being the most promi- 
nent, and those on the lower part being smaller and closer, and gradually vanishing 
on the base. No umbilicus. Mouth small, elongate, pyriform, pointed above, 
rounded below. Outer lip dilate, moderately convex, sharp. Peristome slightly 

^ From dUf twice, and p&x^'> ^ spine or ridge. 
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168 DEVONIAN f AUNA. 

OTenulatod witiiin* Inner lip Btraigh(i» oonttnnoiis, thiokenedt d6Tated» befixiag on 
the side of the apertore two distinot rotmded teeth, whioh seem to be ocmtiamed wm 
ridges within the shell. SheU-structare massiTe. 

8iM. — ^Height 13 mm., width 10 mm. 

LoeaUty. — ^There is a single specimen from Ghndleigh in the WoodwardiMi 
Mnseom. 

Bemarhs. — ^This small shell is somewhat oroshed, but otherwise it is in s 
beautiful state of preservation. I am not certain whether a shell which I liaTe 
seen in Mr. Champemowne's collection belongs to the same spedes, but otfaerwiae 
I know nothing else like it from the present localities. The dentition of Uw 
mouth is peculiar. 

Affinities. — Externally it comes Yery near to Turba fMUdbiU$9 F. A. B5mer/ 
but it has more numerous spiral ridges and a much smaller apical angle, and is 
genericaUy separated from it bj the teeth of its inner lip. 

From Oyelomfna QuilUeri, (Ehlert, as given bj Barrois/ it differs in the shape cd^ 
its mouth, in its longer spire, smaller body-whorl, and strong longitudinal stri». 



Obdib.— PBOSOBRANGHIA, MUm Edwards, 1848. 

I. Fam$7y.— PsBUDOMBLANnDJi, Fischer, 1887. 

1. Oenus. — Maoboohilina, BayU^ 1880. 

This genus comprises spirally ovoid or buccinoid shells, which are not 
umbilicated, and have a slightly twisted or folded columella. It is either smooth 
or longitudinally striated. Its mouth is ovoid, simple, and eflfuse below. It 
extends from the Devonian to the Trias. 

It differs from Loxonema in its more ovoid shape, its fewer whorls, and its 
folded columella. 

The genus was first established by Phillips in 1841 under the name 
Macrocheilus ; but de Koninck* points out that that name had been previously 
applied by F. W. Hope in 1838 to a group of insects. Therefore, although 
Zittel and Fischer both retain Phillips's name, it appears necessary to follow 
de Koninck in employing the term Macrochilina^ which was proposed for it by 
Bayle* at his suggestion. 

1 1850, F. A. Homer. * Beitr.,' pt. 1, p. 86, pi. y, fig. 21. 

'^ 1889, Barrois, • Faun. Calc. d'Ebray,' p. 220, pi. xv. figs. 12 a, h. 

8 1881, de Koninck, ' Ann. Mus. Eoy. H. N. Belg.,' vol. vi, pt. 3, p. 86. 

* 1880, Bayle, ' Journ. de Conch.,' ser. 8, vol. xix, p. 85. 
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1. Macboohilina suboostata, Schlotheim^ sp. PL XVI, figs. 1 — 6. 

1821. BuccnriTES subcostatus, Schlotheim. Petrefakten-Kunde, p. 130, pi. xii, 

fig. 3. 
1827. BucciNUM IMBBXCATUM, Soto. (pan). Min. Conch., vol. yi, p. 127, pi. dlxvi, 

fig. 2, right-hand figure onlj. 
? 1840. — — — Geol. Trans., ser. 2, vol. v, pt. 3, 

pi. Ivii, fig. 23 a only. 
1841. Macbocheilus aboxtlatits, Fhillips. Pal. Foss., p. 139, pi. Ix, fig. 194. 

1841. — ELOKGATUS, Phillips. Ibid., p. 104, pi. xxxiz, fig. 195. 

? 1841. — iMBBiCATirs, Phillips (pars). Ibid., p. 104, pi. xxziz, fig. 

194 fl only (not Phil. Geol. York). 

1842. — ScHLOTHEiHi, d'Archiae and de Vemeuil. Qeol. Trans., 

ser. 2, vol. vi, pt. 2, p. 354, pi. xxxii, fig. 2. 

1843. LoxoKEiiA Phillipsi, F. A. Bomer. Yerst. Harz., p. 30, pi. viii, fig. 9. 

1843. — ADPBES8UM, F. A. Bomer. Ibid., p. 30, pi. viii, fig. 10. 

1844. BucciKiTM ABCULATUM, Qvkff. (pars). Petref., vol. iii, p. 28, pi. clxxii, 

fig. 15 h only. 

1849. MACBOCHErLUB SITBCOSTATUB, d^Orhigtiy. Prodrome, p. 63. 

1849. PHASiAinELLA ADPBES8A, d'Orhigny. Ibid., p. 68. 

1854. MAOBOCHEiLrs imbbicatub, Morris (pars). Cat. Brit. Foss., p. 256. 
1854. — BiTBCOSTATUS, Morris. Ibid., p. 256. 

1854. — ELOKaATUS, Morris. Ibid., p. 256. 

1884. LoxoKEMA Phillipsi, Clarke. Neues Jahrb. f . Min., Beil.-Band iii, p. 364. 

1887. Macbooheilitb subcostatus, Tschemyschew. M^rn. Com. G6ol. Euss., 

vol. iii, No. 3, p. 171, pi. v, figs. 6 a, h. 

1888. — ABciTLATirs, Etheridge. Foss. Brit., vol. i, Pal., p. 163. 
1888. — ELOiraATUs, Etheridge. Ibid., p. 163. 

1888. — SUBCOSTATUS, Etheridge. Ibid., p. 164. 

1889. — — Whidhome. Geol. Mag., dec. 3, vol. vi, p. 30. 

Description. — Shell large, turriculated, fusiform ; mucronate at the apex, more 
or less inflated about the body-whorl, somewhat contracted at the base. Spire 
consisting of about six or seven broad, slightly convex volutions. Suture shallow, 
facing outward. Aperture ovate, narrow, very contracted at the upper angle. 
Inner lip covered by a wide, flattened, spiral callosity, which is keeled above, 
and extends round the columella. Body- whorl occupying about two-thirds the 
height of the shell, flattened or slightly convex above, and becoming rather sud- 
denly convex below. Shell-structure thin. 

Surface of the body-whorl covered with numerous, strong, low, distant, 
transverse, overhanging, acute ridges, facing away from the mouth, starting perpen- 
dicularly downwards from the suture, and almost immediately arching backwards 



I«9 



for aboat one-Bixth of tlimrjeogtih, after which they again become perpendicular to 
tbesatiure until near tiie bue, when they again sweep rapidly backwards until they 
are merged in the fold of the inner lip. Itlinor ornamentation consisting of fine 
irregular Btriai following the oonrse of the larger markings. Surface of upper 
iriiorls with similar ridges, tmnoated halfway down by the euture-line of the 
snooeeding whorL 

Siee. — A Bpeoimen from Wolborongh measures about 70 mm. in height and 
about 40 nun. in width. 

LoeaUUe$. — From Lommaton there are two well-preserved fragments in 
my Collection. From Wolborou^ there are 6ve specimens in Mr. Vicary'e 
Colleotion ; five in the Masemn of Fraotical Geology ; five in the Torquay Museum ; 
one in the Woodwardian Mnseam; and one in the British Museum. In the 
Torquay Hoaenm is a small specimen fi^om an unknown locality which is replaced 
by beekite. 

SemarlcM. — ^Tbis fine speoiee does not appear to be uncommon. It is repre- 
sented in mnsenms, as seen above, by many fine specimens, which show most of 
its detAils, although they are rarely suffioientiy perfect to give its exact dimensions. 
The outer lip is in every case defeotive or destroyed. They are often crushed or 
contorted, and this is probably due to the thinness of the shell-walls. These 
specimens appear to present some ruiability in the length of the spire and the 
number .of the whorls, but their general facies is so similar that there can be httle 
doubt that they all belong to one speciee. 

Two of Phillips's figured specimens are among Uiose in the Uusenm of 
Practical Geology. One of these is the type of his species M. elongata, and this 
at first sight appears to differ from the rest in being a more spindle-shaped shell 
with a much longer columella. These differences, however, are deceptive, being 
entirely due to the imperfection of the specimen. It has been longitudinally 
fractured, as indicated in his figure, and this fracture was caused by the shell 
having been subjected to lateral crushing, which has given the appearance of 
greater length to the shell and of greater obUquity of the suture-line, as well as 
bringing the inner lip into undue prominence. Moreover, the outer Up has been 
broken off straight down the perpendicular from the apex, so as to make it simu- 
late a long siphuQcIe, whereas in all likeUhood there was originally no elongation 
of the base at all. In fact, several of the other specimens, which are crushed, look 
on the one side exactly like this shell, while on the other side they agree exactly 
with Phillips's figure of his M. cvreulata, except that they are even broader. Hence 
it is clear that the species M. elongata cannot be retained, but must be reunited to 
the present form. It may be noted that Phillips's figure is rather larger than 
life-size. 

The other figured specimen in the same Museum is Phillips's type of 
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his M. arcvlata; and this he describes as coming nearer to M. arculatay 
Schlotheim sp. (young state), than to any other shell he knew. This fossil per- 
fectly agrees with the general run of our specimens, though it is much smaller than 
some of them, and is probably a young shell. It bears just below the suture a 
low and indistinct spiral thread. It cannot, however, be classed with the true 
M. arcvlata of Schlotheim. In company with Mr. T. Roberts I compared it with 
the figures of that shell given by Schlotheim,^ by Goldf uss,* and by d'Archiac and 
de Vemeuil,* and also with that of M. acuta^ Sow. sp., in the *Min. Conch.,' and 
we then came to the conclusion that it was distinct from any of them, except one of 
Goldfuss's figures which seems to differ from the rest. Moreover, a fine typical 
German specimen of M. arculata shows the same; its body- whorl is narrower, 
the ridges of its surface are much less defined, and it has the flat angulated 
shoulder of that species, of which there are no signs in these Devonshire fossils. 

On the other hand, Schlotheim's figure of his other species, M. subcostata^ 
fairly represents our specimens, and there is every reason to suppose that they 
belong to it. His figure is almost exactly like the Torquay Museum specimen 
(PL XVI, fig. 4) when viewed from a different aspect from that figured. It 
has its upper whorls more convex, and is a broader shell, than is usual in the 
English fossils. D'Archiac and de Verneuil figure this species under the 
name of M. Schlotheimi, and distinguish it from M. arculata by the absence of any 
flat horizontal area below the suture, and by other features. Their figure appears 
only to differ from our shells by having a shorter body- whorl and more obscure 
ornamentation, and they assert it to be the same as Schlotheim's M subcostatus. 
As they state the species to be very variable, and as the English fossils lie between 
Schlotheim's form and their own, we have here a confirmation of their identity. 
They change Schlotheim's name for reasons which are insufficient. 

Loxonema Phillipsij F. A. Romer,* seems from his description to be identical 
with our shell ; and Loxonema adpressurriy F. A. Romer,* though it appears to be 
much more elongate, is probably only a variety or contorted example of it. 

Affinities. — Clarke* gives a better figure of the specimen figured by F. A. Romer^ 
as Loxonema imbricatum^ which shows that its ornament consists of fine imbrica- 
tions, and therefore that it is not, as Goldfuss supposed, identical with the present 
species. 

1 1820, Schlotheim, * Petrefact.,' p. 128, pi. xiii, figs. 1 a, h. 

3 1844, GoldfuBs, * Petref.,' vol. iii, p. 28, pi. clxxii, fig. 15 (exclude 15 b). 

' 1842, d'Archiac and de Yemeuil, ' Qeol. Trans.,' ser. 2, vol. vi, pt. 2, p. 354, pi. xzxii, fig. 1. 

♦ 1843, F. A. Komer, ' Harz.,' p. 30, pi. viii, fig. 9. 

6 1843, ibid., p. 30, pi. vui, fig. 10. 

« 1884, Clarke, ' Neues Jahrb. f. Min.,' BeiL-Band iii, p. 367, pi. y, figs. 19, 20. 

7 1848, F. A. Bomer, ' Harz.,' p. 80, pi. viii, fig. 11. 
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2. Maoboohiuna aboulata, Schhtheim, ap. Fl. XVI, figs. 8, 8 a, 9, 9 a. 

1830. Bvocmnrxs AacrLATca, SeUothem. Petrefacten-Kunde, p. 128, pi. liii, 

figs. 1 a, h. 
1B4S. MioBOOHXiLDs ABCULiTUB, d' Arehiae and de Vemeuil. Qeol. Tra,iiB., 
aer. 2, vol. ri, pt. 2, p. 354, pi. xixii, fig. 1. 

TSKTBICOaCM, TOEOSUM. and CARINATITM, 

Goldfati. Petref ., sol. iii, p. 29, pi. cliiii, 
figs. Id a, e, d, and e (only). 
Petref., vol. iii. p. 29, pi. clisiii, fig. I. 
MaobooH'eilds Oceaki, d'Orbiffny. Prodrome, p. 63. 
'Bvctmnm AECirtATCu, Quem/fdt. Hanilb. Petref, p. 416, pi. miii, fig. 17. 
Maosoohiilus abcclaths, F. Romer. Lethjea Pal., pi. ixiii, fig. 6. 

— — Zittel. Handb. Pal., pt. 1. Band ii, p. 239. 



18M. BVOOISUK ABCULATUU, 



18U. 
1840. 



1B76. 
1881. 



OCEANI, Goldfug! 



De$erifUon. — Shell large, turriculated, fusiform, mucronate at the apex, more 
or less inflated about the body-whorl, somewhat contracted at the base. Spire 
OonBiBtmg of about six or seven broad, slightly convex volutions. Suture shallow, 
&oing upwards. "Whorls rising from the suture to form a small rounded or 
flattened shoulder, and thence proceeding downwards in a slightly convex curve. 
Aperture OTatOj narrow, very contracted above. Inner lip covered by a wide 
flattened callosity, which is keeled above and extends round the columella. Body- 
whorl occup3dng about two-thirds the height of the shell, shouldered aboTe, 
flattened or slightly convex in the upper parts, and becoming rather suddenly 
convex below. Shell-structure rather thin. Surface of body-whorl marked with 
very numerous, low, distant, unequal, longitudinal ridges, divided by shallow 
furrows, starting perpendicularly from the suture, then arching backwards, and 
then becomiug again perpendicular, until near the base they again sweep rapidly 
backwards till they are merged in the fold of the inner lip ; irregularly covered 
and partially obscured by more numerous finer ridges. Surface of upper whorls 
similar, but truncated halfway down by the succeeding whorls. 

Size, — A specimen measures 70 mm. in height by 37 mm. in width. 

Locality. — Chudleigh. There are several fine specimens in Mr. Vicary's Collec- 
tion, and one in the British Museum. 

Remarks. — This species is very similar to M. avhcostata, which has frequently 
been confounded with it. D' Archiac and de Verneuil have, however, distinguished 
them, and a comparison of the English specimens with Schlotheim's figures of the 
two species leads me to think that the French authors are right in their 
conclusions. The Chudleigh fossils are generally shorter and stouter shells than 
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those from Wolborough, and their whorls are more or less shouldered or folded 
over at the top instead of proceeding in a straight convex curve down from the 
suture. This feature is, however, much obscured in them by the matrix, and is 
less prominent than it is in Schlotheim's type and in many other German shells. 
There also appears to me to be a constant difference in the ornament, that in the 
Chudleigh fossils being finer and more irregular than that in the other English 
shells. I therefore beUeve that they must be regarded as distinct, and as 
respectively belonging to Schlotheim's two species, which are both described as 
very variable. 

G-oldfuss has united these two species, dividing them, however, into several 
varieties, among which he figures shells which agree with each. 

Buedrmm Oceani, Goldfuss,^ appears from the veiy poor specimen figured to 
be more elongate, and to have a higher spire and broader whorls. I am, however, 
inclined to think that these difierences are due to contortion and to its being a 
cast, and that it probably belongs to the present shell. 



3. Maoeoohilina linota, Phillips, sp. PI. XVI, fig. 10. 

1841. LoxoKEMA LIKCTA, Fhtllipt. Pal. Fo88., p. 100, pi. xxxviii, figs. 185 a, b. 
1854. — — Morris. Cat. Brit. Fobs., p. 255. 

1888. — — nth. FosB. Brit., vol. i, Pal., p. 163. 

Description. — Shell small, conical, of about five volutions. Suture linear, 
crenulated by the ornament. Whorls narrow, adpressed so as to form a fine 
hem or beading round the suture, otherwise moderately concav6. Body- whorl about 
equal in height to the rest of the spire. Surface covered with fine and prominent, 
arched, longitudinal ridges, separated by similarly-shaped furrows, sloping back- 
wards from the bead below the suture, becoming perpendicular over the central 
parts of the whorl, and then curving gently backwards again in the lower part of 
the body-whorl. Mouth not shown except in its upper part, which is wide and 
acute ; apparently short. 

Size. — Height of a specimen wanting the lower part of the mouth 15 mm., 
width 9 mm. 

Locality. — Barton ; a single specimen is in the Lee Collection in the British 
Museum. 

Remarks. — The one specimen of this shell known to me is unfortunately 
imperfect at its base, so that only part of the body- whorl and of the mouth can be 
seen. I believe that it belongs to the species described by Phillips under the name 
of ** LoxoneToa lincta,^^ though in several particulars it is unlike his figure. Thus it 

1 1844, aoldf UBS, * Petref./ vol. iii, p. 29, pL clxxiii, fig. 1. 

22 
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ia slightly more slender in shape, the whoria are rather flatter, the strias are more 
oblique, and the edges of the whorls overlap the suture to a greater degree. 
Nevertheless the general aspect of the shell is very similar, and the enlarged 
pattern which Phillips gives exactly corresponds and shows the beading. Upon the 
whole, Mr. Lee's specimen is quite as much like Phillips's figure as are many of his 
other types to the figures which he gives of them ; and as many of hia originals 
from Barton were in Mr. Lee's Collection, I am strongly of opinion that the present 
fossil was the actual shell from which PhUlips drew his figure and described this 
species. It is to be noted that there is every appearance of imperfection about 
the base of his figure, which is just the place where the present fossil is defective. 

We may therefore, I think, take it for granted that the present species, as 
represented by the shell in the British Museum, is the Loxonema. lincta of Phillips ; 
and we have next to observe that Phillips, although placing it under the genus 
Loxonema, suggests that Buccmum imbricahim. Sow., and B. arculatvm,, Goldfuss, 
should be referred to the same genua as this shell : these latter he ultimately 
included in his new genua Macrocheikis, and it is evident that Mr. Lee's shell 
belongs to that genua. Thia gives another argument for its identity with Phillips's 
shell, as he speaks of " the disproportion of the whorls (owing to the last including 
and concealing so much of the penultimate) ; " and this feature, not seen in hia 
figure, would remove one of the differences we have noted above. 

A^nlties. — From M. suhcostata, Schloth., sp., the present shell is separated by 
its much larger spire and shorter body-whorl, and by the simpler character of its 
ornamentation. From the other accompanying species it is distinguished by not 
being amooth, and from most of them by the ehortnosB of its body-whorl. 



4. Maoboohiluta ihbbioatAi Sotoerby, sp. Fl. XVII, figs. 1 — 4. 

1827. firociiruii: ihbbioatuv, Sowerby. Hin. Concb., p. 127, pi. dlxri, %. 3 

(left-hand figure only). 
1840. — ACimru, Sowerby. Geol. Tr&ns., net. 2, vol. r, pt. 8, pL Ivii, 

fig. 28 (not Hin. Conch.), >^ M'Coy. 
1851. MAOBOOHBn/Vi ncBBiOATUB, Morrii (para). C&t Brit. FoaH., p. 266. 

1856. MAOBOOHiLirB teittbicosuh. Sedgw. and M'Ooy. Brit. Pal You., p. 899. 

1857. BtrconritH lsve, Biehwald. Bull. Soc. Xat., Moscow, p. 178 (yonng). 
1860. MAOBOOHxtLus ucna, Stchwald. Letbna Boamca, p. 1118, pi. xlii, flga. 

7 a. 6 (young). 
186S. — iMBBiCATue, Eihmdge. Foss. Brit., vol. i. Pal., p. 164. 

18B8. — TBBTBiooatra, Etheridge. Ibid., p. 164. 

Description. — Shell large, smooth, oonioal-ovoid, of five or sir volutions. Spire 
rather small and short, rapidly tapering. Suture simple, Utiear, rather shallow. 
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Whorls rather narrow, adpressed round the suture, moderately convex, but 
flattened about their centre. Body-whorl nearly two-thirds the height of the shell, 
voluminous, being much larger^ more swollen and convex than the rest of the 
spire, gently arching below round the base of the shell. Columella long, rounded, 
straight, tapering, apparently somewhat twisted. No umbilicus. Mouth large, 
pointed above, extended below. Inner lip diffuse. Shell-structure thick. Surface 
marked with irregular growth-lines. 

Size. — Height 45 mm., width 26 mm. 

Localities. — There are three specimens from Wolborough in Mr. Vicary's 
Collection, and four others from the same locality, chiefly very poor, in the Museum 
of Practical Geology. In the Torquay Museum are two other much smaller 
specimens from Barton or Lummaton, and another from Wolborough ; and a still 
smaller specimen from Chudleigh is in Mr. Vicary's Collection. Three specimens 
in the Woodwardian Museum from Plymouth, which have been described by M*Coy, 
belong, I believe, to the same species. 

Remarks. — This species appears to be distinguished from the others that ac- 
company it by its shortish ovoid form, its small, rapidly increasing spire of few 
convex whorls, its large, long body-whorl, long columella, and large mouth. Mr. 
Vicary's largest Wolborough example is very fine, but, having suffered from an 
almost obliterated fracture, its shape is rather misleading, while its surface is not 
sufficiently preserved to show whether it was smooth. It may be noticed that to 
its apex a small specimen of Davidsonia Vemeuillii^ Bouchard, is attached, though 
this is not shown in the figure. Of the shells figured by Phillips it most resem- 
bles Macrocheilus imhricatus^ Phill., PI. XXXIX, fig. 194 6, not Sow., but it is 
much more elongate and has a more conical spire and larger body- whorl than that 
fossil. Mr. Roberts was inclined to identify it with Macrochilvna subcostata, 
Schlotheim, when we examined it together, chiefly on account of the flattening 
about the sutures ; but I am not convinced of the correctness of this view, as it is 
a distinctly shorter shell with more convex whorls ; and if it agrees, as I beUeve it 
does, with the other specimens with which I have classed it, it certainly cannot 
belong to Schlotheim's species. 

The specimen in the Torquay Museum is the one which agrees best with those 
M'Coy described. That from Chudleigh is a very small shell, and in it the body- 
whorl is proportionately smaller and the sutures shallower. The former difference 
is, however, probably due to its youth, and the latter may be accounted for by its 
having preserved the outer layer of the test, which is more or less wanting in the 
other specimens. I am inclined to think that the above examples all belong to 
the same species, and that they are distinct from the other shells of the same 
genus that accompany them. 

Sowerby, in the ^ Min. Conch.,' figures under the name of Buccmum imbricatum 
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tm iidb fan tke^CbdhoaifaMs Limestone ot Bt^kj, neat 'SemUmAHbot," 
irihwh ifftr Id— lolwlpBytB two different gpedea: one, I tlnnk, is a qMeneB 
wtOiBtptmmiwmdikBoOiatvtJCtubeofUxta. His deacripCioti k not specificaJlT- 

t 00076X117 of the middle part of the bodj- 
■der spire e^sUj distingnish this speoea from 
or afvtum, Sowerbr, with which it has 
H« doM aol^ however, seem to hare observed that Sowerby's 
onpaal S. imbrtMimm^ Aowgfc dflMribed a^ CarboDiferous, csme from " Bndlej/* 
liUdl pntMbty awns Volbani^, and therefore that they were Devonian 




n* miaitt dull d— nrfflwJ by voa Eichwatd as M. herit seema to me so siniilar 
to Aa iaaBait of oar igand qwdaens, that I think it most be regard«d as in all 
Ebfihood Oe frjr of Ail ipaaiflft. 

A0mUie»4 — I bliro bem in modi doabt whether this species agrees with Phatia- 
MtB» wmitrkma, GflldfiiM ;' bat I an inclined to think it must be separated on ac- 
oout of ila sboitflr wfire, ita Ivgar and higher bodr-whorl, and the mnch greater 
olowgrtiOB ei itomoodl. On Ae other hand, it seems somewhat like Ph. ovata, 
CMdfoHr' bat difien from it bj- bang a broader shell, so that I hardly think it 
oan bo the aoiDO dielL SoadboigBr* unites these two species under the name of 
K. wmUrieomUt bat nathtr oi Im ^nres resembles the English shells. 

MaeroekUmB imhrieaima ^knr.), W. A. Bomer* and Clarke,' differs in haviog b j 
nnalkr ipiral angle, and a fine^imhrioatod BoHmee. 



5. Haoboohiuna sdbivbbicata, d^OrbigM/f ep, FL AVil, fige. B—7. 

184L Macsochbilvi uasiCATVS, PiO^w (pan). F*l. Tom., p. 104, pi. xx^x, 

fig. 194 i (only). 
1849. — BirBii[suci.TVB, tTOrfrynf (pv*)- Prodrome, p. 68. 

1889. — Tuwcnra, WUdbonu. GeoL Hag., dec. 8, toI. Ti, p. 80. 

Description. — Shell large, turbinated, smooth, aoaminate. Spire elevated, 
conical, of five or six rapidly and regularly increasing volutions. Sutures linear, 
simple. Whorls somewhat convex, adpressed against the suture above. Body- 
whorl very oonvex, and rather more prominent laterally than the other whorls 

' 1844, Goldfitai, ' Petref. Germ.,* roL iii, p. 118, pL ezcriii, fig. 14. 
' Ibid., p. 118, pi. czcTiii, fig. 16. 

* 1858, Sandberger, ' Vent. Bhem. JSntxa,' p. 288, pi. xxvi, figs. 16, 16 a. 

* 1843, F. A. Bomer, ' Han.,' p. 80, pL t, fig. 11. 

* 1884, Clarke, * Sejxm Jahrb. t. Min..* Bei).-BaDd iii, p. 867, pi. t. figs. 19, 20. 
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tlnc^eaed, nq^ndly t^tmng. Ifouth pointed abovs; dilate, rather produced and 
roimded belowJ Outer lip otniTez, meetmg Oe o^umella at a right angle. Shell- 
gtmoton tbin, 

Siet.—'Seight 34 mm., width 21 mm. 

XocoUfy, — ^Wolboroagh. There are three specdmens in the Museum of Practical 
Geology, a fine and exaotlj similar Bpedmen in the Torquay Museum, and 
specimen in Hr. Yioazy'B Golleotion. 

2i0iiiarib«.— This shell seems to me ezaoUjto agree with Phasia-nella ventricoix 
GoldfnBS, except tiiat the month is not bo prodnoed in front, and this appearance 
may be dne to the imperfbction of the German specimen. 

AffiMiHet. — These shells differ from the speoies next described, by their 
mnoh greater Iffeadtii, tiieir more expanded month, and their shorter columella ; 
from ifaoroeAihM rnnfrieonM, Qoldf., as given by M'Coy, by their longer spire 
and less swollen body-whorl'; and from JftMnwAiWna elevata by their shorter 
and dighter spire. A distinotiTe feature in the speoies seems to be the form of 
the spire, the enveloping angle of which increases downwards, so that it is more 
taperii^ at the fop than near the bocfy-whorl. M. ventricosm, Barrois,' 
narrower shell with a larger body-whorl. 



7. Uaoboobilina, aff. acuta, Sowwbft sp. 



F 1658. MAOBOOHiLTrB OTAirs, Sandhgrffar. Vent. Bhnn. NuMntip. 284, pi. zxvi, 
figs. 16, 16 a (not Goldfou). 

Deaetiption. — Shell rather small, elongate, slender, of about six volutions. 
Apex sharp or acuminate. Sutures simple, linear. Spire elpngate, more than 
half the height of the shell, regularly increasing, and very conical. Whorls 
adpressed against the suture, otherwise moderately and evenly convex. Body- 
whorl nearly half the height of the shell, moderately convex, carving in somewhat 
rapidly round the base of the shell. Inner lip flattened, diffuse, probably callous. 
Columella elongate, straight, tapering, rounded, about a quarter the height of the 
shell. Mouth elongate, large, pointed above, extended below. Outer lip convex, 
with its curvature increasing downwards, and meeting the end of the columella 
almost at a right angle. , 

Size. — Height 28 mm., width 15 mm. 

Locality. — Wolborough. There is a single specimen in Mr. Vicary*s Collection. 

Rema/rks. — This specimen is distinguished from the others that accompany it 

» 1889, Barroie, ' Fiiub. Calc. d'Bbray,' p. 222, pi. iv, figs. 11 a, b. 
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by its elongate slender form, by its narrow spire, which is about the same height 
as the body- whorl, by the extension of the mouth below, and by its long straight 
columella. It is very closely allied to M. ventricosa (fig. 8), from which it chiefly 
differs by its much more slender shape. 

In general shape it very closely corresponds with MacrochUus ovatuSy Sand- 
berger, but, its surface being absent, it is impossible to say whether it bore any 
stri», as given by that author. 

Affinities. — Prom M. elevata it is distinguished by its larger body-whorl and 
smaller spire, and from M. svbimbricata^ d'Orb., sp., by its smaller body-whorl, 
larger spire, and more conical or fusiform shape. It very closely resembles M. 
ovattiSf F. A. Romer,^ but is a much larger and more acute shell than that 
species. 

The shell, which Sowerby states to be common in the Plymouth Limestone, 
and quotes in the ^ Geological Transactions ' as Bnccinum irnhncatum^ bears much 
resemblance to this species, but I am inclined to think that his figure really 
represents a worn specimen of M. subcostata^ Schlotheim, sp. 

I have been in much doubt whether this was the shell described by Goldfuss 
as Phasianella fusiformiSj^ but I now believe that it is to be distinguished by its 
convex whorls and broader form, and that Goldfuss's figure belongs to the 
species which will be described on the next page, and which is certainly distinct 
from the present form. 

It only differs from MacrochUus acutus^ Sow.,* as given by De Koninck/ in 
having less convex or globose whorls, and I am very doubtful if it can be 
separated from that Carboniferous shell. 

MacrochUus Dunkeri^ Holzapfel,* differs, according to Clarke,* in being a 
slighter shell, with a deeper suture and much broader and more convex whorls. 

Svhulites priscus, Eichwald,^ is a much slighter and a beautifully imbricated 
shell, with lips of a different character. 

1 1860, P. A. Eomer, * Beitp.,' pt. 1, p. 86, pi. v, fig. 16. 
« 1844, GoldfuBS, • Petpef. Genn.,' p. 113, pi. cxcviii, fig. 16. 

« 1827, Sow., • Min. Conch.,' vol. vi, p. 127, pi. dlxvi, fig. 1 (not Sow., * Geol. Trans.,' »er. 2, 
▼ol. y, pt. 8, pi. Ivii, fig. 23). 

« 1842-4, De Eoninck, ' Desc. Anim. Fobs.,' p. 473, pi. xl, figs. 10 a, 5, and pi. xli, figs. 18 a, b. 

* 1882, Holzapfel, ' Gon.-Kalk von Adorf. ;* * Pal»ontogpaphica,' vol. xxviii, p. 260, pi. xlviii, fig. 4. 

• 1884, Clarke, ' Neues Jahrb. f. Min.,' Beil.-Band iii, p. 367, pi. v, figs. 22, 23. 
7 1860, Eichwald, ' LethsBa Boss.,' p. 1128, pi. zliii, figs. 8 a, 6. 
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8. Maoboohilina elevata, n. sp. PL XVTI, figa. 11, 11 a, 12, 12 a. 

Description. — Shell small, elongate, spirally conical, of five or ais volutions. 
Spire considerably more than half the height of shell, regularly increasing. 
Suture shallow, obtuse. Whorls broad, flatly convex except at base, where they 
slightly overhang the lower suture. Body-whorl small, curving in rapidly below. 
Mouth widely ovate. 

Size. — Height 17 mm., width 9 mm. 

Localities. — There is a specimen in the Museum of Practical Geology from 
Wolborough, and another in my Collection from Lummaton. 

Remarks. — The materials for describing this species are very poor and scanty, 
the Wolborough specimen being much worn away, while the other is so obscured 
with matrix that it is difficult to decipher its form. Nevertheless the shell differs 
so much from the accompanying species that it certainly must be regarded as 
distinct from them, and I am not aware of any other fossil with which it could be 
anited. 

It is distinguished by its regular conical form, its large spire, its small body- 
whorl, and apparently by the comparative flatness of its base. 

I have given a name to this species with much hesitation on account of the 
poorness of the available specimens. It must be regarded as only tentative, 
although my strong impression is that further material will prove it to be distinct 
&om any described form of the geous. 



9. MACBOCHiLmA BjacTA, n. sp. PI. XVII, fig. 13. 

1844. Fhasuheiu. fttiifobkib, Ool^fiut (not Soaerbj/). Fetref. Oenn., vol. iii, 
p. 113, pi. cxcriii, figs. 16 ftnd 16. 

Description. — Shell small, rather elongate, spirally conical, of four or five 
volutions. Suture linear, shallow, oblique. Whorls broad, almost flat, rapidly 
increasing. Body-whorl large, more than half the height, fiat and sloping in the 
upper half, then becoming gently convex, as it turns through almost a blunt 
angle to form the oblique base. Columella long, twisted. Mouth large, some- 
what lozenge-shaped. Surface smooth. 

8ixe. — Height 12 mm., width 6 mm. 

Localities, — From Barton there is a small but perfect specimen in the Lee 
Collection in the British Museum, and from Wolborough there are two imperfect 
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examples in the Museum of Practical Geology, and two very poor specimens 
which appear to belong to the same species in Mr. Vicary's Collection. 

Bemarks. — This species seems suflSciently distinct. It is marked by the 
almost conical form of the spire, caused by the flatness of the whorls and their 
regular decrease in size, and by the large body-whorl, which is symmetrical with 
the whorls of the spire. The species which most nearly approaches it is 
Macrochilina elevata, but that shell has a longer spire and more convex whorls. 

These Devonshire shells seem specifically identical with Ph. fusiformis^ 
Ooldfuss ; but totally differ from the Ordovician Buccinum fasiforme^ Sow.,^ 
whose whorls are as wide as high, and which appears to belong to this genus. 
M. ventricostLSy Sandberger,* appears to have a longer spire, more convex whorls, 
and a shorter and wider body-whorl. Sandberger's two figures, however, seem 
rather different. 

In general shape it agrees exactly with Loxonema fusiforme^ P. A. Romer,' and 
L. ovaturriy F. A. Romer,* but it differs in being smooth instead of striated. 
Clarke's* description shows that it only differs from L. fudformey P. A. Romer, in 
not bearing strisB. 



10. Macrochilina oyclostoma, n. sp. PI. XXVII, fig. 1. 

Description. — Shell small, elevated, conical, of five or six whorls. Apex 
acuminate. Suture wide, moderately deep. Whorls decidedly and evenly 
convex, much exposed. Body-whorl about two-fifths the height of the shell. 
Mouth subcircular. Outer lip convex and much expanded. Inner lip concave, 
oblique below, callous, somewhat thickened. Surface smooth. No umbilicus. 

St26.— Height 9 mm., width 6 mm. 

Locality. — Lummaton (?). There is a single small specimen in the Torquay 
Museum. 

Bemarks. — Much cannot be said about the little fossil here described, the 
single specimen of it which I know being so embedded in the matrix that only 
one side of it is exposed. I was at first inclined to place it in the genus Turbo or 
Pha^anelUij on account of the shape of its mouth. It differs from the species of 
Macrochilina which accompany it in this particular, and in the exposure and 

1 1839. Sowerbj, in Murchison's < Sil. Syst./ p. 642, pi. zx, fig. 19. 

^ 1853, Sandberger, ' Yerst. Kbein. Nassau,' p. 233, pL zxvi, figv. 15, 15 a. 

8 1850, F. A. Romep, * Beitr.,' pt. 1, p. 35, pi. v, fig. 13. 

* Ibid., p. 85, pi. ▼, fig. 16. 

• 1884, Clarke, ' Neues Jahrb. f. Min.,' Beil.-Band iii, p. 866. 
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ao oTOPty of iU wliorb aod the BbortMH of its bo^-whorl. Other species, 
iMnrarcr, of tfau gemis ilnwiiilwil by de "Kmm^ tmd oAor aathors appear to 
appumek ik in tbtme ehanHstora mndi mora mmlj, and to pennic it to be included 
widnn tlie generie bounds; and I titertfyre tem p oc M ily fdkce it here, pending 
mora liglit hmng tlmnm upon it bj Ae di gc o T e fj vi fcriher specimens. 

AfimUUa. — ^It ^^lean exoeedingfylike tbe C r faoi iU iBHW Ma^ochUina Phillip- 
Mama, de Kmnndc.*. The shape and oae of its moatii is afabost the same as in 
that dull; tiie inner I^ is eaDons and oimtinnoas, and Ae dope of the colmnells 
m similar, bat its whoris am fswer and broader, and Ihmt curvature shows a 
greater amoant <rf ooorexity near the sotara MaeroM tm Bunivri, Holzapfel,' 
w a iridv shdl with a rather dmier s^r^ and with a large though very similar 
bo^-^whorl, wUdi is aMirs tium half tiie height of the shdL 



a. Chmua.—hcfixmwuA, FhaUjM, 1841. 

Long sinral dieUs with simple apertares, eSnse bdow* witii no mnbflioiHfc 
and witli sharp, more rar less oarring stria% belong to tUa genns, iriiioh eoctends 
from the Sifairian to the Trias. 

Where, as in onr foesiU is often the oase, the month iB defeotiTe, it is often 
Toy diffiotUt to say whether shells should bdong to this genus or to HoiopeUa. 



1. LozoNEHi RtEUERi. Kayser. F1. XVII, figs. 18. 18 a, 19. 

? 1835. BiiBOA ? LiFKBCBn, Ziveaie. llim. Soc OM. Fr, yoI. ii. pt 1, p. 40, 

p). ii, fig. 26. 

1840. Tkbbbu imauB. Sowerhy (put). 0«ol. Tnna., ser. 2, toI. r, pt. 8, 

pi. liT,fig. 17 (smtller figure only). 

? 1858. LoxonBiu. OBUQDUKCVATUii, SMtJhenfer. Tent. Bbein. Nmwu, p. 231, 

pi. xxvi, figa. 12, 12 a. 
1866. HoLOPBLLA soBOLATA, F. A. Somer. Beitr., pt. 5, p. 8, pi. ii, fig. 4 (not 
F. A. Bomer, Han., p. 31, pi. riij, 
fig. 12). 
1878. LoxoHBUA BauBBi, Kayter. AbhudL Oeol. Specialk. Freuss., Band ii, 
pt. 4, p. 108, pi. XTii, figt. 3, 3 a. 

' 1B81, de KoniDck, ' Ann. Mui. B07. H. N. Belgique,' toI. n, pt. 8, p. 86, pi. it, figa. 4, 6. 
■ 1682, Holiapfel, ' Falsontognphick,' vol. xxviii, p. 250, pL zlriii, figt. 4, 4a, 4i. 
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1879. LoxoirsMA sicttla, Hall, Pal. New York, vol. v, pt. 2, p. 43, pi. xxYiii, 

figs. 1—3. 
1882. — ANGULOSXTH, Borrois, M6m. Soc. Geol. Nord, vol. ii, No. 1, 

p. 278, pi. xiii, fig. 5. 

Description. — Shell small, very elongate, subulate, acuminate, of very many 
whorls. Whorls rather broad, being in height about two-thirds the diameter of 
the shell at that point ; moderately and evenly convex. Suture simple, shallow. 
Ornamentation consisting of strong, regular, slightly arched, sharp ridges, 
concave towards the mouth, their curvature being greatest on the shoulder, and 
on the whole tending rather forwards from apex to base ; divided by wider 
furrows ; about twenty or thirty ridges on each whorl. 

Size. — A specimen in the Museum bf Practical Geology, consisting of the 
seven upper whorls, is 18 mm. in length. 

Localities. — There is a specimen from Wolborough in the Museum of Practical 
Geology, and another from Lummaton in my Collection. A specimen from 
South Petherwyn is in the Woodwardian Museum. 

Remarks. — This was evidently a very beautiful shell. Its transverse ridges 
are just visible to the naked eye. They appear to have increased gradually in 
number as it advanced in age, the new ridges sometimes starting in the centre of 
the whorl, and thus causing a variation in the amount of arching in the neigh- 
bourhood. My specimen from Lummaton is very poor and much obscured 
by the matrix, which may account for the divergency of shape which is seen 
in it. 

The specimen in the Woodwardian Museum is the smaller of the two shells 
figured by Sowerby as L. nexile. It evidently diflfers very widely from his other 
specimen, which has generally been accepted as the type of that species, and it 
therefore remains without a name. It consists of two apical whorls in a beautiful 
state of preservation. 

Sandberger's figure of his Loxonema obliquiarcuaturn} seems only to differ 
from the English fossils in being slightly less elongate, and in having slightly 
more numerous striae bent more forward. I am rather inclined to believe 
that it may be the same species, but the difference in height prevents me from 
uniting them decisively at present, or from using Sandberger*s name for our 
English fossils. It is perhaps intermediate between this species and L. nexile. 

Loxonema sicula. Hall,' also seems to agree exactly in shape and ornament with 
the present shell. The only difference discernible, which does not seem of 
specific importance, is a narrow flat band below the suture in the American shell. 

^ 1853, Sandberger, ' Veret. Ehein. Nassau,' p. 281, pi. zzvi, figs. 12, 12 a. 
« 1879, Hall, ' Pal. N. T.,' vol. v, pt. 2, p. 43, pi. xxviii, figs. 1—3. 
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X. Btxmeri, Kayaer, though a much smaller fossil, also seems the same. 
Eayser distinguishes his shell, which is the same as L. subulatum, Romer, ' Beitr.," 
from L. sitbulalum, Romer, ' Harz.,'* which is a very different shell, beiug much 
more elongate and having much broader whorls. 

L. tmgtilos'iim, Barrois (not F. A. Romer), is also evidently the same shell. 

Affinities. — L. nexile differs from this species by having twice as numerous 
and more recurved ridges, and broader whorls. 

L. angulosum, F. A. Romer,' differs in being slightly keeled above, in having 
fewer BtrisB, and in being a very much shorter shell. 

L.fu/naium, F. A. Romer,* has the striaa much more twisted and prominent. 

L. rettculatum, Phillips,' is distinguished by its shorter spire, greater apical 
anj^e, and by its spiral threads. 

Hohpella momliformist F. A. Romer,' seems only to be distinguished by its 
having oonsiderably longer whorls. 

Lowonema terebra, F. A. Romer ,^ has much broader whorls, coarser striae, and 
apparently a much more elongate form, 

Loxonema terebra, Hall,^ chiefly differs in having its striffi more numerous and 
recurved. Whether Hall, who does not quote Romer, intended, by using the 
same name, to identify this species with the German shell I cannot say ; but, after a 
careful comparison of the figures of the English, American, and German (Romer'a) 
shell, I think that there is reason to behove that the latter (which is very poor 
and indiBtinct) represents a diff'erent species from either of the former. 

A Carboniferous shell, Rissoa ? Lefeburii, Leveille,* is, judging from Leveille'a 
figure, so similar that it might well be identical ; but it does not seem safe to 
assume this, or to use Leveille's name for the Devonshire shell, for as figured by 
Goldf USB this Belgian species is a much shorter shell with finer stris, and it has 
been united by Bronn'" and others, with Melania subsuleosa, Phillips,^' whicb 
differs from our Devonian shell in the same respects. 

' 1866, F. A. Homer, * Beitr..' pt. 5, p. 8, pi. ii, figs. 4 a, b. 
« 18*3, F. A. Eomer. * Hme.,' p. 31, pi. ™i, fig. 12. 
» 1850, F. A. Bomer, ' Beitr.,' pt. 1, p. 8, pi. i, fig. 5. 

* 1865, ibid., pt. 8, p. 14, pi, iii, fig. 18. 

s 1841, Phillipa, ' Pal. Foss.,' p. 189, pi. li, fig. 187*. 

• 1866, F. A. Romer, ' Beitr.,' pt. 5, p. 8, pi. ii. fige. 5 a. b. 
1 1850, ibid., pt. 1, p. 35, pi. V. fig. 15. 

* 1876, Hall, ' llluBtr. DeT. Fobb. Gaat.,' pi. xiv, figs. 6, 7; and 1879. ibid., 'Pal.N. T.,' vol. r. 
pt. 2, p. 48, pi. xiv, figs. 6, 7. 

• 1835, LeTeil!^, 'M4iii. Sou. Geol. Fr.,' vol. ii, pt. 1, p. 40, pi. ii. fig. 2fi. 
10 1848, Bronn, ' Handbuch,' toI, iii, p. 288. 

" 1836, PhillipB, ' Geol. Torki..' vol. ii, p. 228, pi. xvi, fig. 1 a. 
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L. eonwmme, Maarer, agrees perfectly with Phillips's upper figure, and I have 
no doubt of its identity with this Bpeoies. 

L. nexile, (Ehlert, Beenu to be the same from his description, though his figure 
(perhaps from its roaghnesB) appears rather more coarsely striated. 

Ajffinitiet. — There is very little to distinguish the figures of Loxoneiita 
Setmakiaaiiumt Sowerby,^ from the present species, and if we judged by them alone 
we shonld be obliged to unite the two. However, Sowerby describes the former 
as having diatinotlj finer and straigbter strife than the present shell, and with 
this due differences may be made out in the drawings. Most probably the 
ornamentation in the figure of L, Hetmahianum has been represented roughly, and 
therefore does not appear to be so fine as it is in reality. The whorls also in that 
shell seem narrower^ and the spire is decidedly shorter. ~We shall see that there 
is oTery reason to identify with that species a shell from Lummaton, which differs 
widely from the present form in the pointo which we have just enumerated, and 
which in aSl probability belongs to the genus Holopella. 

From Lozonenui simtoBwn, Sowerby sp.," the present species is easily distin- 
(plished by its much broader whorls and straighter ridges, which meet at a 
definite angle at the suture instead of forming continuous siuuations across the 
whorls. That shell was originally described by Sowerby from the Aymestry 
Bock, and is, as I believe, correctly identified by Phillips^ from South Petherwyn. 
A beautiful example of it from the latter locahty is in the British Museum, which 
shows admirably the sinuous character of the strise, and proves that M'Coy was 
wrong in supposing the L. sinuosum of Phillips to be the same as L. nexile. 

L. obliqidareuatv/m,, Sandberger,* approaches our shell very nearly, but is a 
decidedly shorter shell with narrower whorls, and has coarser ridges. 

L. costatum, Qoldfuss sp., MS., as described by Sandberger,* is much shorter, 
has much narrower whorls, and is much more obliquely striated. 

L. angulosum, F. A. Bomer,' differs in being much shorter and having much 
fewer and less arched strisB. 

L.funatum, F. A. Romer,'' has much coarser strise with a different curvature, 
forming a reversed " S " with a very small upper lobe. 

In TurriteUa lineaia, Munster,* the whorls are decidedly broader and the 

> 1840, Sowerby, ■ Geol. Trans.,' aer. 2. vol. t, pt. 8, pi. Ivii, fig. 22 ; and 1841, Phillips, ■ Pal, 
FoM.,' p. 99, pi. zxxTiii, fig. 184. 

* 1837. Sowerby, in Murchison's * Sil. Sjat.,' p. 619, pi. Till, fig. 15. 

* 1841, Pbillipfi, 'Pal. Fobs.,' p. 99, pi. xxiriii, fig. 182. 

* 18-'>3. Sandberger, 'Yerst. Bhein. Nauau,' p. 281, pi. ziri, figs. 12, 12a. 
« Ibid., p. 280, pi. xxvi, figi. 11, 11 <t. 

■ 1850, F. A. Edmer, 'Beitr.,' pt. 1, p. 8, pi. i, fig. 5. 

' L855, ibid., pt. 3, p. 14, pi. iii, fig. 18. 

8 1840, MiiMter, ' Beitr.,* pt. 3, p. 89, pi. it, figs. 21 a, h. 
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suture much deeper. The striae also seem to arch in the reverse direction, though 
it may be questioned how far their figure accurately depicts them. 

Holopella subulata, F. A. Romer,^ as given in his later work, has fewer and 
straighter strise and shorter whorls. It has been renamed L. Boemeri by Kayser, 
as Romer's earlier figure represented a totally different species. 

Loxonema pexatum. Hall,* L. Hamiltonias^ Hall,' L. rectistriatum^ Hall,* and 
L. delphicola^ Hall,* are all very kindred species, but differ in having much shorter 
whorls. It is quite possible, however, that L. Hwmltonix may be, as Hall at 
first thought, a variety of Sowerby's Loxonema nexile.^ 



3. Loxonema bbtioulatum, Phillips. PI. XVHI, figs. 1 — 3. 

1841. LoxoNEMi. BETicvLATA, FhtlHps. Pal. Fobs., p. 139, pi. Ix, fig. 187*. 
1841. — ? PBiBTSBiTA, FhilUps. Pal. Fobs., p. 100, pi. xzxviii, figs. 187 a, h 

(not c). 
P 1844. MsLi.iiiA DEPSSDiTA, Oolif/vts, Potref. Oerm., vol. iii, p. 109, pi. cxcvii, 

fig. 12. 

1853. LoxoNSMA BSTICULATA, Sandherger. Yerst. Ehein. Nassau, p. 231, pi. xxvi, 

figs. 13, 18 a. 

1854. — BETICULATA, MorHs, Cat. Brit. Foss., p. 255. 
1857. — STBIATA, Eichwald, Bull. Soc. Nat. Moscow, p. 160. 

1860. Maobochiltts btbiatus, Eichwald, Lethea Rossica, p. 1118, pi. xliv, 

figs. 14 a, h. 
P 1887. LoxoiTEMA, sp., Tiehemysehew, M^m. Com. Q^l. Buss., vol. iii, No. 8, 

p. 171, pi. V, figs. 12, 13. 
1888. — BETICULATA, EiheHdge. Fobs. Brit., vol. i, Pal., p. 163. 

1888. — PB^TEBiTA, Etheridge, Ibid., p. 163. 

Description. — Shell large, spiral, many-whorled, turreted, elongate, pointed. 
Whorls seven or eight, regularly increasing, evenly convex, slightly flattened 
immediately below the suture, covered by numerous sigmoidal, perpendicular, 
distant threads, which are crossed by similar and equally distant spiral threads, 
so as to form a rough reticulation clearly visible to the naked eye. Body-whorl 
rapidly rounding in below. Aperture subcircular. Columella straight, some- 
what produced below. Suture simple, shallow, thread-like. Shell-structure 
thick. 

1 1866, F. A. Eomer, * Beitr.,' pt. 6, p. 8, pi. ii, figs. 4 a, h. 

» 1879, Hall, ' Pal. N. T.,' vol. v, pt. 2, p. 42, pi. xiii, figs. 18, 16, 18. 

' Ibid., p. 45, pi. xiii, figs. 15 and 17. 

^ Ibid., p. 130, pi. xxviii, figs. 9, 9 a. 

^ Ibid., p. 47, pi. xiii, figs. 19 — 25, and pi. xiv, figs. 1, 2. 

« 1848, Hall, ' Geol. N. Y. Surr. 4th Oeol. Dist.,' p. 201. 
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Bute, — ^A speoimai in Mr. Vicary's Golleotion measures 90 mm. in heiglit, 
and 8S mm. in vidtJi. 

LoeaUtuB, — Wolborongh, Chudleigh. There are two specimens from Wol- 
Horot^r^ i*i Mr. Vioary'B Colleationf and two from the same locality in the 
Mnseam of Fraotical Qeologjt one of which is Phillips's figured type. There are 
also two speoimens in the Mnaeam of Fraotioal Geology, which are Phillips's 
types of -hie speoiea L. prateritwm. 

Remarks. — This is a very well-defined and large species. Phillips's original 
Bpeoimen is of a oomparatiTefy small example, and other specimens are miicb 
larger, and show that the shell-structure generally became extremely massive in 
old age. Phillips's figs. 187 a and 6 of his L. prxteritum are very roughly and 
inaoourately drawn. The two speoimens are moulds in relief lying in slabs, in 
which the outline of the aheU itself is mu-ked by a white line of calcareous spar, 
which from its pmition seems to g^ve an exaggerated appearance of thickness to 
the shell-stmctare. They present few points available for specific determination, 
bat as far as can be seen they so olMely resemble the other specimens of L. 
retieulatum that I have little do'nbt of their belonging to the same species. 
Phillips's third figure of bis L. prateritvm, which is in the same Museum, is from a 
poor and crushed specimen of a much smaller shell from Hope's Nose, and I am 
at present inclined to regard ib as specifically distinct. 

GoldfiisB gires the name of MelatUa deperdita to a large cast which seems to 
me to correspond with the casts of this species. 

Macrochihie striatui, Eiohwald, is described from a single fragmentary spefnmrai, 
which appears to be just similar to the upper whorls of the English shells. 

The large casta of Loxonema figured by Tschernyschew are very similar, but 
we perhaps more elongate with fewer whorls. They are, however, apparentlj 
much distorted. 

One of Mr. Yicary's specimens, thongh very large, has a comparatively thin 
shell, and the ornament is much finer than is usual in this species. 



4. LOIONEMA ? sp. PI. XVIII, fig. 4. 

. Description. — Shell of moderate size, spiral, somewhat elongate, conical, of 
several whorls. Sutural angle rather great, variable. Whorls probably five or six, 
short, convex above, flat below. Suture rather deep. Surface ornamented near 
the suture with indistinct threads sloping obliquely backwards. Body-whorl 
rather large. Mouth somewhat produced below. Shell-structure thin. 
Size. — Height probably about 30 mm., width 12 mm. 
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from Bnuhford dsMffibed in the * FaL Fobs.' midar the mme of " Laron«m»i 
rii^«ra,'*PhiIlipe,'bdoi^totheBuieapeoiMwtheToricBhiie shell. It is much 
mofe niiiilar to the p rowm t fonit, bet, as llr. Boberts agrees with me in thioking, 
qintedistiiictfromiL ItBwhorisarenarroverandiiKmiooBTes.the nd^3 appear 
fewer, and there are varioee {ffeeent of iriiiirfi thrae an no indications in the 
WoIUmHigh foBsiL Hdsap^ on the <rtlur hand, deeoribes under the name of 
Seiopdia tealarutformU % shell from Ador^ which is Tecy ^Cective, consisting: of 
a sin^ whori in poor ocmdition, bat whioh. as ftr as es& be seen, there is every 
raaaon to regsrd as agreeing with oar En^^ish speeiineB. It seems, moreover, 
exsoUj to oonespond with the shdl desoribed hf Trenknsr and Clarke under the 
nune ai L. rugifenm. 

AffrnHa. — Loxonema fuatatwrn, F. A. BAmer,* diffiars from it in having its 
tnmsTerse ri^es mnoh arohed and obliqn^ instead of being straight sod almost 
parallel to the apio^ pOTpendicolsr. 

In Loxenema aingidoami^ F. A. Rdmer,' the ridges aze more arched and much 
XDorB nnmeroDS, and the whorls more evenly oonvex. 

CkemniiBia rug^ara^ de l&minck,' •gross wttii the Yn^csliire and not with the 
fwesent speines. 



6. Lqxonhu ocnnooK, n. sp. PL XTm. 6g8. 7. 7 a, 8. 

Beteription. — Shell lai^, spiral, very elongate, many-whorled. Suture small, 
simple, hardly indenting the outline of the side. Whorls very broad, overlapping 
the suture, with almost flat sides. Body-whorl curving in very suddenly below to 
form the base of the shell. Aperture apparently not mach expanded or produced 
below. Surface finely reticulate, having sharp and irregularly distant longitudinal 
lines sloping rather backward from above, and rather smaller and more numerous 
sharp spiral lines. Base of shell apparently smooth. 

Size. — Height of specimen containing three whorls 37 mm., width 19 mm. 

Locality — There is a fine, though characteristically worn, specimen from 
Wolborougb in the Battersby Collection of the Torquay Museum, which consists 
of the three lower whorls ; and two smaller specimens from Lummaton (?) in the 
same Museum, which have entirely lost the shell and are somewhat crushed, but 
which probably belong to the same species, though they might almost as well 
belong to Hotopella. 

» 1841, Phillips. ' Pal. FoM.,* p. 101, pi. ixxriu. fig. 188. 

2 1855, F. A. Bomer, ' Beitr.,' pt. 8, p. 14, pi. iii, fig. 18. * 

* 1850, ibid., pt. 1, p. 8, pi. i, fig. 6. 

* 1812-4, de Eoniack, ' Deac. Anim. Fom.,' p. 462, pi. ili, fig. 2. 
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BemarJcs. — This shell approaches Loxonema reticulatum in its general shape and 
its markings, but it differs in having hardly any indentation at the suture, and in 
its whorls being almost flat and much broader. Its mouth also appears to be 
smaller and less produced below, and its ornamentation seems somewhat 
coarser and sharper. Mr. Roberts and I, on examining it together, came to the 
conclusion that in all probability it is a distinct species. The material, however, at 
our command is very scanty and difficult to decipher, so that it is quite possible 
that these differences may ultimately prove to be due to accident or specific 
variation. At the same time, as far as can be at present seen they appear 
so numerous and distinctive, that it seems unwise to include it as a variety in 
Phillips's species. The existing whorls would lead to the supposition that it 
was much more elongate than that species, and had still more numerous whorls. 



7. Loxonema pbiscum, Munster, sp. PI. XVIII, figs. 17 — 19. 

P 1837. TrBBiTBLLA OB80LBTA, Sowerhy. Murchison's Sil. Syst., p. 603, pL iii, 

figa. 7 a, 12/. 
? 1837. — OBE&ABiA, Sowerhy. Ibid., p. 603, pi. iii, fig. 1/ 

1840. Mblaitia fbisca, Muntter, Beitr., pt. 3, p. 83, pL zv, fig. 1. 
1853. HoLOPELLA FiLiQEBA, Sandberyer, Verst. Ehein. Nassau, p. 228, pi. xxvi, 

figs. 9, 9 a — e. 

1881. LoxoNBMA DEOBiTATrM, de Koninch. Annales Mus. Boyal H. N. Belg., 

vol. yi, p. 47, pi. iv, figs. 24, 25. 

1882. HoLOPELLA PiLiGEBA, HolzapfeL Palseontographica, ?ol. xzviii, p. 249. 
1889. — — Whidhome, Geol. Mag., dec. 3, vol. vi, p. 30. 

Description. — Shell small, elongate, slender, spiral, of many volutions. Sutural 
angle small, constant. Suture linear, deep. Whorls nine or ten, smooth, broad, 
regularly convex. Body-whorl rather larger and broader in proportion than the 
penultimate whorl, slightly flattened in the middle, curving rather suddenly to 
form the base of the shell. Aperture subcircular, rather large. Columella strong, 
straight, rather long, being about half the length of the mouth. Inner lip diffuse, 
callous. Outer lip semicircular. Surface smooth. 

Size. — Height 21 mm., width 5 mm. 

Localities. — From Wolborough there are two or perhaps three specimens in 
Mr. Vicary's Collection, one in the Museum of Practical Otology, and one in the 
Torquay Museum. Prom Lummaton there are two specimens in the Battersby 
Collection of the Torquay Museum. 

Remarks. — The type specimen of the present species as occurring in Devon- 
shire is the fine example figured in PI. XYIII, fig. 19. Most of the other speci- 
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mens are poor and give few specific marks apart from their general eliape, but 
on the whole they appear to belong to the same Bpecies. Mr. Vicary'a two 
specimens were labelled by Salter " Holopella pUigera, Sandberger," and to the 
broader variety of that species they present so close a resemblance that there 
would be no doubt of their identity were it not that the whorls of our type 
specimen have the appearance of being perfectly smooth, whereaa Saudberger's shell 
appears to be marked with very fine and indistinct transverse threads. In the basal 
part of our specimen, however, there are some very faint indications of similar 
markings, and therefore it appears beat to regard it as at most a smooth variety of 
the German shell. The circular mouth, the strong columella, and the expanded 
body-whorl seem to be distinctive features ; it is possible, on the other hand, that 
the bottom of the shell though appearing perfect may be really defective, and 
that its true termination may be gone. 

Melania prisca, Miinster,' is a smooth shell which is remarkably similar in 
general appearance. It chiefly differs in being somewhat more elongate and in 
liaving broader whorls. The mouth in Miioster's figure is evidently either defec- 
tive or misdrawn, and hence it is impossible to say whether the two shells belong 
to the same genus, but their general appearance would lead to the supposition 
that they did so ; and, as the specimens which Sandberger figures of his shell vary 
far more in their elongation and the breadth of their whorls than would cover the 
distance between the English shell and Miinster's specimens, the only remaining 
point in question is the smoothness. In that the English shell agrees with 
Miinster's, and therefore it appears needful to regard them as the same species. 

Affinities. — This shell differs from its accompanying congeners in its slender 
shape and its smoothness, as well as in the other points just mentioned. Sand- 
berger remarks that his shell comes very ne^ to, and perhaps may be identical 
with, Turritella obsoleta and gregaria, Sowerby. These shells from Horeb Chapel 
are certainly very similar to ours, and are described as smooth; but they 
are in the form of casts, and it is therefore not very easy to be certain whether 
they are identical or not. The chief differences appear to be that their whorls are 
decidedly more convex, and that their shape seems broader. I am, however^ very 
doubtful whether they would prove distinct if the original specimens were 
compared. Sandberger also compares his species with Melania subangtUata, M. 
deperdita, M. absoluta, and M. anttqua, four badly preserved species, described by 
Gkddfuss* in the * Petref. Germ.,' which, however, all distinctly differ. 

> 1840, Mfinater. ' Beitr.,' pt. 3, p. 88, pi. xv, fig. 1. 

' 1844, GoldfusB, ' Petref. Germ.,' p. 109, pi. cxcrii, figs. 11—14. 
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their surface, slightly convex near the sutures, and slightly overhanging the 
lower suture. 

Size. — A fragmentary specimen measures about 33 mm. in height and about 
16 mm. in diameter. 

Locality. — Wolborough. There is a specimen in the Museum of Practical 
Geology, another in the Torquay Museum, and a third in Mr. Vicary's Collection. 

Remarks. — These fossils are all very defective, and preserve no trace of either 
the surface-markings, or the base, or the aperture, so that it is impossible to deter- 
mine whether any part of the body-whorl remains. Their shape, however, is 
peculiar, and quite different from any of the other fossils that occur in these 
localities. They are distinguished by their conical form and their fiattish narrow 
whorls. The specimen in the Torquay Museum appears to be deformed, as the 
apical part of it is considerably recurved, so that the perpendicular from the apex 
perhaps fell actually outside the circumference of the base. The nucleus is present, 
and is rather larger than the proximate whorl, which is very irregular, and 
accounts for much of the deformity. The whorls in this specimen seem 
narrower and more convex than those of the other, so that I am not certain 
whether it belongs to the same species, but it is in such a poor state of preserva- 
tion that but little can be made of it. 

Melania subangnlata , Goldfuss,' has a much wider and deeper suture. 

As far as can be judged from the cast, this shell comes very close to Michelia 
exaltata, F. A. Romer.' It has about the same apical angle, but is specifically 
distinguished by having somewhat broader and more convex whorls, although not 
nearly so much so as Michelia distracta, F. A. Komer.' It is, however, so similar 
tliat it most probably belongs to the same genuB as do those sheila. 



4. Genus. — Spanionbma,* gen. dov. 

Shell very elongate, turricalated, of many almost wholly exposed, narrow, 
convex whorls. Mouth suhciroular, produced below. Surface probably smooth^ 
bearing occasional diacontinnous varices. Umbilicns minute. 

The position of this genus (or perhaps sub-genus), which is formed for the speciea 
described below, seems to me at present doubtful. In general shape it approaches 
Loxonema, two or three species of which have been described as bearing varices ; 
and near this genus, by the advice of Mr. Etheridge, I have provisionally 

■ 1841, GoldfuH, ' Petref. Germ.,' vol. iii, p. 109, pi. cxcrii, fig. 11. 

* 1852, F. A. Bomer, ' Hue.,' pt. 2, p. 74, p). zi, %. 17. 

* Ibid., pt. 2, p. 74, pi. xi, fig. 18. 

* From aitat'ioi, rue, and vq/io, a thread. 
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strias. Romer identifies that shell with Phasianella subcJathrata, F. A. Homer/ 
which differs from our shell in ita shortness, the apparent absence of an 
umbilicus, the shape of the inner lip and of the body-whorl, and the possession 
of longitudinal strias. It does not, I think, belong to the same genus, for the 
possession of varices is almost the only point io common. 

Scalaria antiqna, Miinster,' is a much shorter shell, and has no varices. 

Loxonema riigifemm, Phillips,* ' Pal. Foss.' (not ' Geol. Yorkshire '), appears to 
be something of the same shape and to have a few varices, but it also has very 
strong and numerous longitudinal ridges. 

Loxonevia lieve, F. A. Romer,* which according to Clarke* bears varices, differs 
in having fewer and very much broader whorls. 



II. Family. — LrrroRiNiDJE, Oray. 
1. Genus. — Littobina, Ferussac, 1821. 



I have had the advantage of submitting several of the Devonian shells 
described below to Mr. E. A. Smith of the British Museimi, and he agrees with 
me that there is no reason for separating them from the recent genus. Of course 
there is a possibility that these shells might be referred to the TurbiDidje, 
as it is impossible to say that they were not nacreous. But there is no reason 
for supposing that they were so, and I know of no case in which a shelly 
operculum that might belong to them has occurred in our Devonian rooks. 




1. LrrroBiMA devonioa, Whidhome. PI. XIX, figs. 5, 5 a. 

1889. LiTTOsnTA bxtoitica, Whidbome. Geol. Hag., dec. 8, vol. ri, p. 80. 

Description. — Shell small, fusiform, turreted, ovoid, turbiniform, of few (three 
or four) volutions. Spire rather large, obtuse. Apex blunt. Snture obtuse and 
shallow. Whorls convex, very rapidly increasing, ornamented with spiral lines 
of nodules becoming ridges on the front part of the shell, crossed by numerous 
close irregular growth-lines, tending obliquely backwards from the rear to the 
front of the whorl. Ornament of the body-whorl consisting of a small high hem, 

1 1843, F. A. Bomer, ' Han.,' p. 81, pi. viii, 6g. 16. 
s 1839, Huoater, ' Beitr.,' pt. 1, p. 61, pi. ziii, fig. 1. 

* 1841, Phillips, ' Pal. Foes.,' p. 101, pi. nxriii, fig. 188. 

* 1860, P. A. Bomer, ' Beitr.,' pt. 1, p. 85, pi. y, fig. 17. 

* 1864, Clarke, ' Neues Jahrb. f. Min.,' Beil.-Band iii, p. 865, p). *, fig. 12. 
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Turbo ccelatus, Goldf.,^ is more globular, has a flat band following the suture, 
which makes the mouth more square above, and its ornament is uniform. 



2. LiTTOBiNA TJssHBRi, n. sp. PI. XIX, figs. 6 — 8. 

Description. — Shell rather small, short, globose, oblique, smooth. Suture simple, 
obtuse, shallow. Spire short, obtuse, convex, of about four narrow, little exposed, 
and rapidly increasing whorls. Apex acuminate. Whorls rather broad, convex, 
rather flatter on the back, gently and obliquely rounding in to the base. Mouth 
entire, continuous, oblique, pear-shaped, rather elongate, pointed above, roundly 
convex and rather produced below. Outer lip moderately convex. Inner lip nearly 
straight, thick, diffuse, flattened, spreading over and partially or wholly covering 
the umbilicus with a callosity, bearing a broad, low, flat, very indistinct tooth in 
the centre of the aperture, in front of which it trends in an oblique curve round 
the front of the mouth, and has along its centre a distinct, shallow, rounded groove. 
Surface covered with multitudinous, indistinct, microscopical, transverse striae or 
growth-lines, so fine that the shell appears smooth to the naked eye. Shell- 
structure thick. 

Size. — Height 13 mm., width about 11 mm. 

Localities, — There is a large specimen in my Collection from Lummaton, and 
four small specimens in Mr. Vicary's Collection from Chudleigh. 

Remarks. — It is with some doubt that I place these specimens together, as 
they present some differences, and it is possible that better specimens may prove 
them to belong to two distinct though closely allied species. My specimen, which 
wants is much the spire, the largest shell ; it shows the low tooth on the inner lip, 
and the covered umbilicus ; and the front part of the inner lip seems perhaps 
shorter and less distinctly grooved than it is in Mr. Vicary's fossils. In these latter 
the lip shows hardly any trace of a tooth, and its callosity is less defined and 
extends further over the base of the shell. It is, however, possible that these 
differences may be due to age or contortion from which the Chudleigh specimens 
have considerably suffered, and at all events the material at hand is quite 
insufficient to show them to be distinct. 

Affinities. — From Naticopsis primigenia, Eichwald,^ this species differs in being 
more oblique, and in having a stouter shell, a smaller and less circular mouth, a 
spreading inner lip, and a longitudinal groove. 

From Plagiothyra archon^ mihi, it differs by being of a more globose form, 
with a smaller spire and a much more elongate and differently formed mouth. 

^ 184:4, Goldf., ' Petref.,' vol. iii, p. 90, pi. cxcii, figs. Sa — c. 
2 Eichwald, * Leth. Eosb.,' p. 1106, pi. xliv, Qg9. 6 cr, b. 
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Turbo inJlatuSf Munster,^ has a much larger spire, a smaller apical angle, and a 
shorter body-whorl. 

Ampullaria Pontic Goldf./ differs in being more globose and minutely striated, 
in having the lips disjoined, and in the inner lip not being callous. 

Natica striolata, P. A. Romer,* and Natica spirata, F. A. Romer,* are some- 
what similar forms, but are striated. 

Natica margiruLta^ F. A. Romer,* and Natica infiata, F. A. Romer,* also seem 
similar, but they are striated, longer, and less oblique. The former, however, 
which has a shorter spire and is a smaller shell than the latter, looks very much 
like our species. Clarke,^ however, states that it is distinguished by a spiral 
depression on the whorls below the suture. 

Turbo injlatuSy Miinster,* according to Tietze,* seems to be a more globose shell 
with a rather higher spire. It comes very close to the present form in general 
shape, but is certainly, if Miinster^s original figure is to be trusted, distinct from it. 



III. Family. — Natioidj;, Forbes. 

1. Oenus. — Naticopsis, M^Coy. 

The shells in this genus are very similar in general shape to the true Naticas. 
They are frequently of large size, and are generally smooth, but occasionally are 
longitudinally striated. They are not umbihcated. The lips are continuous, and 
the inner lip is often very diffuse and callous. They extend from the Devonian to 
the Trias. 



1. Naticopsis harpula, Sowerby, sp. PI. XIX, figs. 3, 3 a, 4. 

1827. MuBEX HAEPTJLA, Sowcrhy. Min. Conch., vol. vi, p. 152, pi. dlxxviii, fig. 5. 
1832. Nebita subcostata, GoldfUss. In De la 6eche*B Handbook (German 

edition), p. 532. 

1 1840, Miinater, * Beitr./ pt. 3, p. 90, pi. xv, fig. 25. 

* 1844, Goldf., * Petref. Germ.,' vol. iii, p. 114, pi. cxcviii, figs. 17 a, b. 
3 1850, F. A. Eomer, * Beitr.,* pt. 1. p. 33, pi. v, figs. 7 a, h. 

* Ibid., pt. 1, p. 34, pi. V, fig. 10. 

5 1843, F. A. Homer, * Harz.,' p. 27, pi. vii, figs. 6 «, h, 

^ Ibid., p. 27, pi. vii, figs. 8 a, b, 

7 1884, Clarke, ' Neues Jahrb. f. Min.,' Beil.-Band iii, p. 354. 

8 1840. Munster, ' Beitr.,' pt. 3, p. 90, pi. xv, fig. 26. 

' 1870, Tietze, < Dev. Schicht. Ebersdorf,' p. 39, pl. ii, fig. 24. 
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1B40. MuKEX HABPULA, Sowerhy. G^l. Trans., ser. 2, vol. v, pt. 3, pi. Ivii, 

fig. 21. 

1841. Macbocheilus habpitla, FhilUpt. Pal. Eoss., p. 105, pi. xxxix, fig. 197. 

1842. Natica subcostata, d'Arehiae and de VemeuiL Oeol. Trans., ser. 2, 

vol. vi, pt. 2, p. 366, pi. xzziy, figs. 5, 6. 
1844. — — Ooldfusg. Petref. Germ., vol. iii, p. 116, pi. cxcnii, 

figs. 22 a — e. 
1849. Macbocheilus habpula, d'Orbigny. Prodrome, p. 63. 
1849. TuBBO SUBCOSTATUS, d'OrUgny, Ibid., p. 66. 
1854. Macbocheilus habpula, Morris. Cat. Brit. Fobs., p. 256. 
1876. Natica subcostata, F, Bomer. LethsBa Pal., pi. xzxii, fig. 8. 

1888. Macbochbilus habpula, Etheridge. Foss. Brit., vol. i. Pal., p. 163. 

1889. LiTTOBiNA SUBCOSTATA, Whidhome, Geol. Mag., dec. 3, vol. vi, p. 80. 
1889. TuBBO SUBCOSTATUS, NichoUon. Manual of PalsBontology, 2nd edition, 

vol. i, p. 775, fig. 668. 

Description. — Shell small, globose, of few (two or three) very rapidly increasing 
whorls. Sutures wide. Whorls starting convexly from the suture, somewhat 
obliquely flattened on the back, so that the lower part of the whorl is widest, and 
there curving evenly round the front of the shell to form the base ; ornamented 
by coarse, round, transverse ribs, separated by interstices of a similar width, which 
start from the suture and proceed obliquely backwards about one-third the breadth 
of the whorl, when they divaricate and bend for a short distance still more backward, 
so that the front part of the whorl has twice as small and numerous ribs as the upper 
part. Mouth entire, large, oval, produced in the antero-exterior direction. No 
umbilicus. Shell-structure very massive. Apex acute. 

Size. — A large specimen measures about 32 mm. in height. A more perfect 
small specimen measures 9 mm. in height and 10 mm. in width. 

Locality. — Chudleigh, ** Bradley, Plymouth."^ There are three specimens from 
the first locality in Mr. Vicary's Collection, one of which is as large as d'Archiac's 
type, and another small but very perfect. 

Bemarks. — There can be no question about the identity of these Chudleigh 
fossils with the German species described by d'Archiac and de Verneuil, 
Goldfuss, &c., as they correspond with it in every particular. Its name was 
given originally in MS. by Goldfuss, and is quoted without description by von 
Dechen in his German edition of De la Beche's * Handbook.' 

There is more doubt whether the fossil described by Phillips under the name of 
Macrocheilus harimla (Sow.) belongs to the present species. In general appearance 
and markings it closely resembles it, but Phillips's description presents some diver- 
gences ; e. g. according to it, the spire is more elongate, the base of the columella is 
more thickened, and there is a plain longitudinal band running along the centre 

1 1841, Phillips, ' Pal. Fobs.,' p. 105. 
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1. Natica? kexicosta, Phillips. PI. XIX, fig. 1. 



1841. 
1845. 



18S4. 
1857. 



1870. 

1888. 

Not 1843. 



Natica neiicosta, PhUHpt. Pal. Fobs., p. 95, pi, xixvi, figs. 174 a, h. 
LiiTOKiHA BiBEBiAXiB, de V«rit«uil. In Murch., Tern, and Keyi,, Bua 
vol. ii, p. 340, pi. zxtii, fig. 13, 
— LiBATA, Sandberger. Verst. Rhein. Nassau, p. 220, pi. i 

figs. IS, IS 1,15 £. 
Natica nexicobta, Morrin. Cat. Brit. Fosb., p. 263. 
LiTOBtifA OLOBOBA, EiehiBald. Bull. Soe. Nat. Moscov, p. 162. 
Natica (iLOBoaA, Eiehwald. Letbiea Sobs., p. 1123, pi. slii, fig. 20. 

— KKXICOBTA, Tiette. Dev. Schicht. Ebersdorf, p. 40, pi. ii, fig. 25 

— — Elkeridge. Fobs. Brit., vol. i, Pal., p. 164. 

— — F.A. BHmar. Harz., p. 27, pi. vti, figs. 6 a, h. 



Description. — Shell small, subglobular, pointed, of about three rapidly 
increasing whorla. Spire short, broadly conical, about one-third the height of 
the shell. Suture well defined, obtuse. Upper whorls roundly step-like, much 
enveloped, their width about equal to their height above the auture. Body-whorl 
very large and capacious, starting obliquely from the suture, rather flatter on the 
back, and rounding in to form the base of the shell. Ornament consisting of 
very strong, elevated, steep, subacute, longitudinal ridges, separated by similar 
furrows, about thirty on the body-whorl, sloping obliquely backwards from the 
suture, becoming more perpendicular in the back, and again tending rather 
backwards near the base of the shell, often divaricating close to the upper suture. 
Base and mouth hidden in the described specimen. 

Size. — Height 12 mm., width 11 mm. 

Locality. — There is a small specimen from Lummaton in the Woodwardian 
Museum, and a larger specimen in the Battersby Collection of the Torquay 
Museum, apparently from the same place. I have also seen a specimen in the 
Champemowne Collection, which I believe to belong to the same species. 

Remarks. — The above description is taken from the shell in the Battersby 
Collection. It is to be noticed that all the ribs do not start from the suture, but 
that some either rise or divaricate almost immediately below it. It is almost exactly 
similar to the South Petherwyn shell to which Phillips gave the name Natica 
nexicosta, Phillips ; the only difference being that there are no signs of any of the 
ribs divaricating upwards as his figure indicates, but some of them are shorter, as 
he mentions, or at least divaricate downwards close to the suture. I do not think 
that these points are likely to indicate any specific difference, and have no 
hesitation in placing our shells under Phillips's species ; they are alike in shape, 
and the number and style of the ribs exactly correspond. 

There is much more doubt whether Littorina lirata, Sandberger, is the same 
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Deaeription. — Shell twj amaQ, gnbglobose, torbimform, pointed, of about four 
yery nqodly moreumg whorls. Spire broadly oonical. Suture well defined, 
rectangular. Upper vhorla Bmall, low, rounded, atep4haped, the width from the 
sntore being rather less than the height of Uie exposed part. Bodj-whorl very 
capaoiooB and oblique ; in section spreading out at first perpendicularly from the 
suture, and soon rounding with an almost seraioiroular curvature over the back to 
the oblique base of the whorl. Ornament oonsisting of very tine and numerous 
close, rounded, regular, miorosoopioal, longitudinal threads, crossing the whorl 
obliquely backwards from the suture. Mouth defective, but probably very large 
and spreading. 

8ux. — Height about 7 mm., width 8 mm. 

Locality. — There is a small specimen in the Torquay Museum, which seema to 
have come from Lummaton. 

Bemarka. — The small specimen described above undoubtedly belongs to Natica 
piligara, Sandbe^er, with which it ^rees accurately as far as the English speci- 
men will admit comparison. The drawing given of it (PL XIX, fig. 2) does 
not perhaps present a sufficient obliquity of the lower slope of the whorls, so that 
it is really rather wider and more oblique than there indicated. It will be seen 
by Sandberger's figures that the shell varies considerably in shape. In the 
Torquay specimen there is a decided umbilicus, but in Sandberger's figures it is 
represented as obsed by the callosity of the inner lip. This is probably due to 
the fiMt that the body-whorl is really broken away in the Torquay fossil, so that 
the true aperture is not seen. 

Natica antiqua^ Goldfiiss, appears to be so similar that I think it must be 
regarded as the same species, and if so this name has the priority. His figure 
gives the impression of being less oblique and having a longer spire than Sand- 
berger's shell, but as the shells are figured in different aspects, and as the two 
figures given by Sandberger vary much in obUquity, it is not easy to draw any 
specific distinction between them. 

Natica efossa, another fossil described by Goldfuss,' seems to have rather 
coarser and more irregular striaB, and to be a little more oblique, but these 
differences are so slight that I am disposed to regard it as the same shell. 

Again, in Natica interstrialis, F. A. Romei-,' the striae seem more irregular and 
unequal, but it is similar in shape and may be identical, especially as Romer 
mentions that he has only observed the inequality of striation upon the penultimate 
whorl of his figured example. 

Under the name of Natica tiexicosta, F. A. Romer figures a shell which differs 

1 1844, Qoldfuaa, ' Petref. Germ.,' toI. iii, p. 117, pi. cicii, figs. 2 a, b. 

3 Ibid., p. 117, pi. cxcis, figa. 3 a, h. 

' 1850, r. A. Homer, ' Beitr.,' pt. 1, p. 84, pi. t, figs. 11 a, b. 
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widely from Phillips's type. It has much finer and more numerous striae, and is 
more depressed, and so is very similar to the present shell. Though the striae 
are visible on Romer's small figure, and are therefore represented as decidedly 
coarser than in ours, Mr. Roberts agree with me in thinking that this may be due 
to the necessities of the drawing, and therefore that it may perhaps be intended 
for the present species. Romer, however, mentions shorter swellings between the 
main ribs, and, if they exist, it is unlikely to be a synonym of this shell. 

In my Collection is a fragment from Lummaton which consists of a single 
defective whorl marked in a similar manner. It more probably, however, be- 
longs to a Holopella, or even to a Goniatite, than to a Natica. 

Affinities. — This species differs from Natica nexicosta^ Phillips, in having much 
finer, closer, and more regular ribs, which never show any tendency to divaricate, 
and in being less elongate. 

Natica striolata, F. A. Romer ,^ and N. spirata, P. A. Romer,' are more ovate 
and elongate forms. 

Naticopsis elegantula^ (Ehlert and Davoust,* is almost exactly similar in shape 
and longitudinal striation, but differs in being covered with microscopic spiral 
lines. 

Natica inflata, F. A. Romer* and Tietze,* which is similarly striated, is a less 
oblique shell, and has a higher spire. 

Natica modesta^ " Barrande MS.," as given by Maurer,' approximates it in 
shape, but is described as smooth. 

Natica Adorfensis, Holzapfel,^ appears to be distinguished by possessing coarser 
striae. 

Ampullaria Pontiy Goldfuss,® is another shell which nearly corresponds, but is 
differentiated by having its striae less oblique, and by possessing a few coarse 
folds immediately below the suture-line. 

1 1860, F. A. Eomer, ' Beitr./ pt. 1, p. 33, pi. v, figs. 7fl, b. 

* Ibid., p. 34, pi. V, fig. 10. 

» 1880, (Ehlert and Davoust, 'Bull. Soc. G6ol. Fr.,' ser. 3, vol. vii, p. 712, pi. xv, figs. 3, 3 (i—e. 

* 1843. F. A. Komer, *Harz.,' p. 27, pi. vii, fig. 8. 

6 1872, Tietze, ' Dev. Schicht. Eberedorf,' p. 40, pi. ii, fig. 26. 

« 1880, Maurer, * Neues Jahrb. f. Min.,' Beil.-Band i, p. 32, pi. ii, fig. 13. 

7 1882, Holzapfel, * Palseontographica,* vol. xxviii, p. 250. 

® 1844, Q-oldf., * Petref. Germ.,' vol. iii, p. 114, pi, cxcviii, figs. 17 a, h. 
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3. Natioa MEEiDioNAUs, Phillips ? PI. XVII, figs. 15, 15 a, 15 J. 

F 1S41. Natica HBRiDioNALis, PhilUpt. Pal. FoM., p. Qi, pi. iiivi, fig. 173. 

P 1854. — — Morri*. Cat. Brit. Fobs., p. 263. 

? 188S. — — Etheridge. Fobs. Brit., vol. i, Pal., p. 164. 

Description. — Shell small, ovoid, turbiniform. Spire low, convex, of about 
four whorls. Suture deep. Whorls narrow, convex, less than half exposed, very 
rapidly increasiug. Body-whorl about two-thirds the height of shell, voluminous, 
evenly convex, and turning in to form an obliquely rounded base. Surface 
almost smooth, marked by a few indistinct ridges or growth-lines, starting 
perpendicularly from the upper suture, and vanishing as they slope backwards on 
the middle of the whorl. Mouth large, wide; apical portion obtuse; lower 
extremity evenly rounded. Inner lip apparently straight. Signs of a small 
umbilicus. Shell-structure rather thick. 

iSise — Height mm., width G mm. 

Locality. — Wolborough, A single specimen is in Mr. Vicary's Collection. 

Remarks. — This is a pretty little species, but the only example I know is too 
defective to enable me to determine its position positively. It is a very small 
shell, but a line along the centre of its largest whorl seems to indicate that the 
true body-whorl is absent. Nevertheless its form is certainly peculiar. The 
spire is low and convex in outline, owing to the proportionately increasing 
rapidity of diminution. More than half the whorls are covered by those succeeding, 
and where exposed at the base of the specimen they appear to be of a similar 
convexity all through. The rounding-in of the shell below seems to indicate the 
existence of an umbilicus, but as that part is choked with matrix, this cannot 
be certainly asserted. The ornament is very faint, but the surface appears 
somewhat worn. 

I am in great doubt as to whether this is the shell represented by Phillips 
as N. Tneridionalis. His description is very slight, and his figure very sketchy. 
When examined under a lens the latter appears to be similar in shape to our 
shell, but the stries certainly show no signs of turning backward as they vanish. 
lb is, however, possible that this might have been unnoticed by Philhps ; and, 
as I have been unable to meet with bis type specimen, I think it best for the 
present to include the Wolborough fossil under his name. 
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IV. Family. — Velutinid^, Gray^ 1840. 
1. Genus. — Stbophosttlus, flaH, 1879. 

This genus or sub-genus is separated from Platyostoma by having a twisted 
columella and by not being umbilicated. It belongs to the Upper Silurian and the 
Devonian formations. 

The shell described below is referred to it with much hesitation, because it 
seems, as far as can be judged from the defective state of the specimens^ to 
resemble the shells placed under this genus by Hall and by (Ehlert. 



1. Strophosttlus, sp. PI. XIX, figs. 11, 11 a. 

? 1870. Natica, sp., Tietze, Dev. Schicht. Ebersdorf, p. 41, pi. ii, figs. 27, 27 a. 

Description. — Shell rather large, spiral, of few volutions, subglobose. Spire 
small, low, flattened above. Suture small and deep. Whorls less than half 
exposed, very convex on the shoulder, less convex on the back. Surface smooth. 
Body-whorl large and voluminous. Shell- structure thick. 

Size. — Height 15 mm., width 24 mm., but the measured specimen is probably 
crushed and distorted. 

Locality. — There are two specimens in the Lee Collection in the British 
Museum, labelled '' Lummaton," but their mineral character is so different from 
the generality of Lummaton fossils that I have little doubt that there is some 
error, and that they came from another locality, possibly from Chircombe Bridge. 
Though I have introduced them here, they must certainly be excluded from the 
Lummaton list. 

Remarks. — This species seems most probably to belong to the genus Stropho- 
stylus; but, the aperture of both specimens being obliterated and the shape 
contorted, it is almost impossible to make any positive generic identification. 

Affinities. — It appears to be a more definitely coiled shell than Strophostylus 
Gheloti, (Ehlert.^ 

It is very similar to Platyostoma Gieheliy Kayser,* but its spire is higher and 
is more distinctly coiled. 

1 1887, (Ehlert, * Bull. Soc. d'Etud. Sci. d' Angers,' p. 6, pi. vi, figg. 8—8 J. 

* 1878, Kayser, ' Abhandl. Gaol. Specialk. Preuss.,' Band ii, pt. 4, p. 99, pi. xvi, figB. 1 — 3. 
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2. Genus. — Platyostoma, Conrad^ 1842. 

These shells are low, subglobose, and umbilicated. The spire is of few whorls, 
and increases rapidly and somewhat asymmetrically. The mouth is more or less 
pentangular in shape. The genus occurs in the Silurian, Devonian, and Carboni- 
ferous formations. 

Some of the species described below show considerable likeness to the 
lanthiniddd in the shape of the mouth, but, on the other hand, they appear in 
some other respects to be related to the CapuUdse; and, after a comparison 
with several foreign species of Platyostoma, it has seemed best to group them 
under that genus, and to follow Zittel in ranking them among the Velutinidse. 



1. Platyostoma sigmoidale, Phillips sp. ? PI. XIX, figs. 9, 10, 10 a. 

? 1840. AcBOCULiA 8IOMOIDALIS, FhUltps. Pal. Fobs., p. 94, pi. xxxvi, fig. 170. 
1854. Capitltjs siomoidalis, Morris. Cat. Brit. Foss., p. 239. 
1868. — KATiooiDES, CHebel (not F. A. Bbmer). Sil. Faun. Unterharz., 

p. 26, pi. iii, fig. 7. 
NA.TICA OBIOABIA, Barrande, MS. 
1878. Platyostoma natiooidbs, Kayser, Abhandl. G^eol. Specialk. Preuss., 

Band ii, pt. 4, p. 100, pi. xvi, 
figs. 4, 4 a. 
1888. AcEOCULiA SIOMOIDALIS, Etheridge. Foss. Brit., vol. i, Pal., p. 163. 

Description, — Shell small, spiral, very oblique, and flattish. Spire depressed 
and very obtuse, formed of about three flat and very rapidly increasing whorls. 
Suture well defined, obtuse. Whorls rising convexly from the suture, and then 
spreading out with a gradually increasing curvature till they turn with a slight 
blunt angle to the lower parts of the shell, along which a slight shallow, indistinct 
groove or depression is developed near the mouth. Surface ornamented by very 
numerous, regularly undulating, longitudinal, microscopic, sharpish lines, sepa- 
rated by shallow furrows, which are visible also on the mould, and are arranged in 
groups of two or three, occasionally divaricating, and sometimes crossed and 
partially reticulated by still finer spiral striae. Mouth very large, oblique, with 
wavy lips. Shell-structure very thin. Colour black. 

Size, — Height 8 mm., width 15 mm. 

Localiti/. — Lummaton. There is a specimen in the Torquay Museum upon a 
slab with Terehratula juvenis, as well as a second specimen in the same Museum, 
and a third in my Collection. 
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Bemarks. — The above description is taken from the first of these shells, which 
I at first thought to be distinct from the other two. Afterwards, upon re- 
examining them in company with Mr. Thomas Roberts, F.G.S., we came to the 
conclusion that they were all of one species, and that they belonged to Acroculia 
sigmoidalis, Phillips, the type specimen of which is in the Museum of Practical 
Geology, and is a small and much-crushed shell from Hope's Nose. In this shell 
the " much-bent strias, reticulated on the outer part of the whorl," described by 
Phillips, are decidedly coarser than they are in our own examples. 

These Lummaton fossils very closely approach the group of CapulidaB, with 
well-developed spires, oblique mouths, and a single spiral furrow running up a 
short distance from the front of the outer lip. The grouping of the ornament into 
sets is peculiar, and is more easily observed on the mould than on the exterior of 
the shell itself. It is either formed by the threads being occasionally a little 
stronger, or by slight undulations in the growth of the shell itself. 

Our species seems identical with the shells referred by GiebeP and Kayser* 
to Acroculia naticoides^ F. A. Romer.* The undulating longitudinal striation is 
the same in each ; and the chief difference between them, as far as I can see, is 
that the English form is a little less oblique. This might easily, however, be 
accounted for by supposing a little contortion to have occurred in the course of 
fossilization. I cannot, however, think that the two later authors are correct in 
identifying their fossil with Romer's species. That shell seems totally different in 
shape, being much more globular with a much higher body-whorl ; and its striae 
form a single slightly arched curve instead of being regularly undulating, as in 
their German and our English shell. Kayser refers it to the genus Platyostoma^ 
Hall, and states that Natica gregaria, Barrande, MS., is probably the same 
species. No signs of the reticulation which is observable upon Phillips's type 
specimen appear to be visible on any of the German shells. 

Affinities. — In Pileopsis lineatay Goldfuss,* the spire is much larger, and the 
longitudinal lines much less undulating. 

1 1868, Qiebel, ' Sil. Fauna Unterharz.,' p. 26, pi. iii, fig. 7. 

'-^ 1878, Kayeer, * Abhandl. Geol. Specialk. Preufls.,* Band ii, pt. 4, p. 100, pi. xvi, figs. 4, 4 a. 

8 1852, F. A. Romer, * Beitr.,' pt. 2, p. 101, pi. xv. fig. 16. 

* 1844, Goldfuss, * Petref . Germ.,' vol. iii, p. 9, pi. cliviii, fig. 2. 
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2. Plattostoma ? DEPORME, Sowerhy sp. PI. XXIII, figs. 1 — 5. 

1840. Nebita DEroHMis, Sowerhy. Geol. Trans., ser. 2, vol. v, pt. 8, pi. Ivii, fig. 14. 

1845. — spiBATA, Sowerhy. Ency. Metrop., p. 678. 

1854. — DEFORMis, MorrM, Cat. Brit. Fo8S., p. 264. 

1889. — — Whidhome. Geol. Mag., dec. 8, vol. vi, p. 30. 

BeacTxption. — Shell rather small, subglobose, spirally conical, of two or three 
volutions. Spire small, very rapidly increasing, excentric, irregularly coiled. 
Suture deep, acute. Whorls irregularly convex, more or less elevated above the 
lower suture; flattened on the basal side, but becoming gradually rounder as 
they advance from the apex. Body-whorl transversely flattened at first, gradually 
expanding, so as to become very large and capacious near the mouth ; sometimes 
spirally compressed along its centre, so as almost to form a blunt angle or 
undeveloped keel. Mouth very large, subcircular, entire. Lips discontinuous. 
Inner lip replaced for one-third part by the parietal wall. Peristome sharp, 
bevelled all round. Columella very long, slightly arching and slightly twisted. 
Umbilicus small and very deep. Shell-structure apparently rather thin. Surface 
ornamented by very fine, regular, and numerous striaB, arching convexly very 
rapidly backwards from the suture, but becoming concave and perpendicular upon 
the centre of the whorl and towards the base of the shell. 

Size, — A middle-sized specimen measures 14 mm. in height by 13 mm. in 
width. A large specimen is 22 mm. wide. 

Localities. — From Wolborough there are five specimens in Mr. Vicary's 
Collection; nine, or perhaps ten, in the Godwin-Austen Collection in the Museum 
of Practical Geology ; two in the British Museum ; and seven^ in the Torquay 
Museum. From Lummaton there is a small specimen in the Woodwardian 
Museum. 

Remarks. — This species appears to be decidedly common at Wolborough. As 
far as the state of the specimens will allow a judgment to be formed, it appears 
to be a distinctly variable shell, especially in the height and shape of its spire. 
In the young shell this seems to be almost flat, and scarcely indented by the 
suture-lines, while in the more aged specimens it becomes elevated and sub- 
turrited. 

The shape of the base of the shell also seems to change with its growth, that 
of the upper whorls appearing to be flat, while that of the body-whorl gradually 
becomes convex and produced in front. 

^ Only three of these seven specimens are certainly from Wolborough ; the others may be from 
Lummaton. 
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Hence the aspect of the shell varies much with its age, or with the point of view 
from which it is observed. Sometimes it appears almost lenticular, and at others 
subglobose. Nevertheless it may be regarded as a very well-defined species, for it 
has clear distinctive features in spite of this tendency to individual variation. Thus 
the spire has a peculiar and characteristic style of coiling ; the body- whorl has 
one or two spiral Battenings, which break the uniform convexity of its section ; the 
rapid increase and change of shape of the tube gives a characteristic spiral slope 
to the base ; the aperture has an incurved inner lip, and a break between the 
upper terminations of the two lips ; and the style of ornamentation is altogether 
very unusual and distinctive. This ornament consists of thin, parallel, micro- 
scopic striaB, arching backward from the suture until they become almost 
transverse, and then changing their curvature, and becoming almost longitudinal 
upon the lower part of the whorl. These lines appear to be structural rather 
than mere surface-markings, but, as the shells are generally decayed, they can 
only occasionally be seen. 

I am strongly of opinion that this species is the shell referred to by 
Sowerby in the * Encyclopaedia Metropolitana ' as N. spirata^ and described in the 
* Geological Transactions ' as N. deformis. His description is very slight, and his 
figure is so poor that neither Mr. Roberts nor myself could feel any certainty 
about the correctness of its identification with the present shells, some of which 
have been so labelled in the Godwin- Austen Collection. They certainly can only 
belong to Sowerby's species if his figures in the * Geological Transactions ' are 
inaccurate. The back view might agree with them if a little tilted up, but the 
front view appears to depict a nonumbilicated shell with continuous lips. Hence 
they ought to represent a shell even of a different genus from the present ; but, 
nevertheless, after a careful comparison of his figures and description with some 
of the Godwin- Austen specimens I feel very much under the impression that the 
appearances in his figure are only due to shading, and that the type specimen 
from Plymouth will be found to belong to the same species as these Wolborough 
shells. 

It is to be noticed that Sowerby described it as finely striated, though the striae 
figured are much coarser than those in ours. While, however, several such 
differences could be pointed out, there is in it such a look of specific resemblance 
to our fossils that I think they must really be due only to the roughness of 
Sowerby's drawing. 

Affinities. — Nerita spirata, Sowerby,^ from the Mountain Limestone, is very 
similar, but its ornamentation has a different contour, the shape of its aperture 
is different, and it has a spiral concavity encircling the whorls just below the 
suture, of which there is no trace in any of our specimens. 

* 1824, Sowerby, * JMin. Conch.,' vol. v, p. 93, pi. cccclxiii, figs. 1, 2. 
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Some, though not all, of the figures given by Hall^ of Platyostonui Uneatum, 
Conrad,* bear considerable resemblance to the present species. There is the same 
variability of shape, but it appears to be upon the whole a flatter form, with 
generally a less elevated spire, and the character of its ornament is totally 
different. 



3. Platyostoma speciosum, Sowerby, sp. PI. XXIII, figs. 6, 6 a. 

1840. Nebita speciosa, Sowerhy. Oeol. Trans., ser. 2, vol. v, pt. 3, pi. Ivii, 

fig. 15. 
1854. — — Morris. Cat. Brit. Fobs., p. 264. 

Description. — Shell small, lenticular, dilate, of rather few whorls. Spire very 
broadly conical, almost flat externally, but somewhat elevated in the centre. 
Apex apparently sharp. Suture small but deep. Body-whorl spreading out 
horizontally from the suture to the shoulder, where, after slightly sinking, it turns 
through a sharpish angle, and proceeds obliquely inwards to form the base. 
Umbilicus closed. Mouth large, trapezoidal, somewhat produced below. Lips 
meeting in front at an obtuse angle. Inner lip much arched. 

Size.— Ueight 6 mm., width 12 mm. 

Locality. — A specimen in the Torquay Museum probably comes from Lumma- 
ton or Barton. A specimen from Wolborough in the Museum of Practical 
Geology belongs either to this species or to Euomphalus circularis. 

Remarks. — Nerita speciosa is described by Sowerby as being a species which 
occurs of all sizes up to several inches in the Plymouth Limestone. Its height is 
equal to its breadth. The upper whorls are convex, but the body- whorl is marked 
by a shallow concentric depression between the suture and the shoulder. It will 
be seen that the small specimen described above does not quite fulfil all these 
conditions, but is still so similar that it may in all likelihood be regarded as a young 
specimen of it, in which the concentric depression has not yet developed, or the 
mouth so much increased in size as to render the height equal to the breadth. 
Both our specimen and Sowerby's figure are so defective that the full characters 
of the species cannot be made out. 

Affinitit^s. — This shell differs from Euomphalus circularise Phillips,^ by its acute- 
angled whorls and its closed umbilicus. 

Euomphalus GualtieriatuSj Schlot,,* almost exactly corresponds upon the upper 

» 1879, Hall. * Pal. N. T./ vol. v, pt. 2, p. 21, pi. x, figs. 1—23, 25, 26. 

2 1842, Conrad, *Journ. Acad. Nat. Sci. Phil.,* vol. viii, p. 276, pi. xvii, fig. 7. 

3 1841, Phillips. *Pal. Fot»8.,' p. 94, pi. xxxvi, fig. 171. 

* 1844, Goldfues, * Petref. Germ.,' vol. ill, p. 81, pi. clxixix, figs. 3 a, b. 
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side, differing perhaps in the spire forming a slightly convex cone, and in the 
mouth being smaller ; it is, however, at once distinguished by having (as described 
by Goldfuss) a wide subangulated umbilicus. 

Platyostoma turbinatum^ Hall,^ approaches the present form so nearly as to 
suggest that it very probably belongs to the same genus. The American species 
is a decidedly more elongated form, with much fewer and more quickly increasing 
whorls, and curved growth-lines of which we can trace no sign in our English 
specimens. 



V. Family. — Oapulid^, Guvier. 
1. Genus. — Oapulus, Montfort, 1810. 

The palaeozoic forms of this group were placed by Conrad under the genus 
Platyceras in 1840, and by Phillips under the genus Acroculia in 1841 ; and these 
names, as well as some others, have been largely used for them by various authors. 
There is a vast amount of individual as well as of specific variation in the palaaozoic 
forms of these shells, and it appears to me that they include the recent species of 
Oapulus within their limits, although on the other hand they contain many shapes 
that would not otherwise be included in it. Thus, for instance, the spire is often 
very asymmetrical and the surface tuberculated or strongly plaited. However, 
these forms are so closely connected among themselves that it seems impossible to 
draw any generic distinction between them, and therefore there seems no reason 
for separating them from the recent genus, which contains only about ten living 
species — a very small number compared with those of the Silurian and Devonian 
formations, which are to be counted by hundreds. We therefore can only regard 
the recent shells as the worn-out representatives of a large and flourishing 
ancient type. 

At the same time, the horseshoe- shaped muscular impression which is so pro- 
minent in the modern species is not generally noticeable in the Devonshire fossils 
when they occur as casts ; and, if the shape of this proves to be different, it may be 
needful to retain the name Platyceras as a sub-genus of Oapulus^ or as a distinct 
genus. At present, however, there seems no reason for doing this, and the best 
course is to follow Tawney, Kayser, and others, in referring these ancient shells to 
the genus Oapulus itself. 

It has proved very diBScult to decide the specific limits of such shells of this 
genus as are described below. Hardly two specimens are exactly alike, and the 

1 1879, Hall, ' Pal. N. T.,' vol. ▼, pt. 2, p. 27, pi. ix, figs. 12—24. 
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material at hand is often quite insufficient to show how far their variation is only 
accidental or of permanent value. On the other hand, as fresh specimens are 
examined, the existence of real lines of demarcation becomes increasingly evident. 
Hence, while it is possible that some of the species now given may have here- 
after to be re-united, it seems probable that the number of species will be 
ultimately found to exceed that which is here recorded. 



1. Capulus? inviotus, n. sp. PI. XIX, figs. 12 — 14. 

Description. — Shell rather small, depressed, lenticular, regularly coiled. Spire 
small, contiguous, almost flat but tending upwards, nearly level with the highest 
plane of the shell, rapidly and regularly increasing, consisting of one or two 
volutions. Apex minute, recurved, pointed. Body-whorl wider than high; in 
section suboval or subtriangular, gently rising from the inner or sutural side, 
spreading out for a great width above, where it is slightly convex and on the 
whole oblique, rounding so very rapidly as to be almost subangular on the narrow 
back, and then proceeding inwards in an oblique direction to the lowest part of 
the shell, where it curves upwards to form apparently an incipient umbilicus ; 
longitudinally, regularly arched, almost keeled on the back, and bearing a more or 
less defined, broad, shallow groove, midway between the convex back and base of 
the shell. Mouth oblique, the lower part being less advanced than the upper. 
Peristome in part wavy or coarsely undulated. Surface ornamented with 
numerous, superficial, unequal, angulated, broad, flat spiral bands, separated by 
shallow grooves. Colour black, with broad white spiral bands, following the 
course of the grooves. 

Size, — Height 12 mm., width 21 mm. 

Localities, — From Wolborough there is a specimen in Mr. Vicary's Collection ; 
and from Barton and Lummaton two in the Lee Collection in the British 
Museum, one in the Woodwardian Museum, two in the Bristol Museum, and two 
in ray Collection. 

Bemarlcs. — Whether this species is to be regarded as belonging to Capulus^ or 
to Platijostoma, I am not sure. It appears at all events to be on the border-line 
of the former genus, its regular symmetrical shape closely connecting it with 
ordinary spiral forms. 

Mr. Vicary's specimen is the only one in which the ornamentation or the 
colour-bands are visible, but in it the portions of the bands not worn away are 
beautifully displayed. The other specimens seem smooth ; but, as their surface is 
not well preserved, there is no reason to doubt that they belong to the same 
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«unk below the highest plane of the shell. Apex minute, incurved, and direct, 
facing neither upwards nor downwards. Body-whorl very elongate, perpendi- 
cularly conjpreBBed, and very slowly increasing; in section, broadly oval, most 
conves round the back which sometimes is almost bluntly angular, less convex 
above and below ; longitudinally convex along the back with a decreasing 
curvature towards the raouth, definitely concave along the inner side, sometimes 
showing indistinct longitudinal grooves. Mouth email. Peristome slightly 
sinuous, not expanded. Surface ornamented with irregular undulating growth- 
lines and numerous microscopical strias, crossed sometimes, especially in the lower 
parts, by occasional fine ridges, in which case the striae become deeply sinuous 
between them. 

Size.—A specimen in Mr Vicary's Collection measures — width 16 mm., depth 
18 mm., height 12 mm. A specimen in the Woodwardian Museum measures 
— width 15 mm., depth 12 mm., height 9 mm. 

Localities. — From Lummaton there are eight specimens in my Collection and 
four in the Woodwardian Museum. From Barton there are three specimens in 
the British Museum, two of which have the lower lip more than usually expanded. 
From "Wolborough there is a specimen in Mr. Vicary's Collection, 

Beviarl». — This little species seems very well defined, and very different from 
any of the accompanying forms. It is notable for the very slow rate of increase 
of its whorl, by the great distance of its apex from the plane of the mouth, and 
for its great horizontal symmetry. If it be stood on its mouth the perpendicular 
from the apex falls some distance outside the centre of the inner margin of the 
aperture. 

The shell described by Maurer appears identical with the English form, as far 
as can be judged from the defective cast which he figures. This shell he submitted 
to Barrande, who described it as " rapproch^ de Oapulus rostratus, Barr., e" — /*■" 

There is the usual amount of variability between individual specimens of this 
species of Gapuhis, both in the length and curvature of the shell and in other 
points, but at the same time there is a general similarity which marks them as all 
belonging to the same species. Perhaps the most aberrant specimen is one in my 
Collection which is very long and flat and almost rhomboidal in section, being 
flattened on the back, lateral, and inner sides, and angulated at the comers. 

Ajffinitiee. — Orthonychia subredum, Hall,* is slighter and less recurved. 

Platyceras Thetis, Hall,' has a longer, freer, and more recurved apex. 

One of Kayser's' figures of Capulus Zinckenii, F. A. Komer,* sp., is something 

» 1859, Hall, ' Twelfth Eep. N. T. State Cab. Kat. Hiat.,' p. IS. 

!! 1879, Hall, ' Pal, N. T.,' p. 8, pi. iii, figa. 11—16. 

» 1878, KajBer, ' Abbandl, Geol. Specialk. PreuBS..' Band ii, pt. 4, p. 39, pi. xv, flg«. 6—7. 

* 1843, F. A. Eomer. 'Han..' p. 27, pi. vii, BgB. 4a— c. 
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like Mr. Vicary's specimen, but that species is distinctly different, being more 
deeply furrowed, twisted, and with a much less recurved umbo. Barrois'^ figure 
of the same species also closely resembles it, but may be distinguished by the 
same particulars ; and on the whole I think that, though closely allied, the English 
and German species are not identical. 



3. Oapulus bostbatus, Trenkner ? PI. XX, figs. 6 — 8. 

1852. PiLEOPSis COMPBE88A., Queustedt (not Ooldf.). Handb. Petref., p. 440, 

pi. XXXV, fig. 11. 
? 1853. Cafulits gbacilis, Sandherger. Yerst. Bhein. Nassau, p. 236, pi. xxvi, 

figs. 17, 17 a. 
P 1867. — B0STBA.TU8, Trenkner. Palaont. Novitat., pt. 1, p. 12, pi. i, 

fig. 22. 
? 1884. — — Clarke. Neues Jahrb. f . Min., Beil.-Band iii, p. 862, 

pi. V, figs. 10, 11. 

Description. — Shell rather large, very much depressed, lenticular, very short, 
trigonal. Spire usually much recurved, and consisting of more than a 
volution, rather depressed below the highest plane of the shell, slightly tending 
upwards, involute. Apex minute, rather distant from the plane of the mouth. 
Body-whorl short, rapidly and regularly increasing ; very much flattened, being 
gently convex above, deeply convex on the narrow back, and concave below; 
horizontally convex along the back, concave on the inner side and nearly straight 
below. Mouth not expanded, not sinuous except perhaps at the back. Surface 
marked with numerous, irregular, flattish, arched growth-lines, tending upwards 
near the back, and crossed by crowded, indistinct and discontinuous, microscopic, 
spiral striaa. 

Size. — Width 34 mm., depth 24 mm., height about 10 mm. 

Locality.-^A fine and large specimen from Wolborough is in Mr. Vicary's 
Collection. There are four smaller specimens from Lummaton in my Collection, 
and one probably from the same locality in the Torquay Museum. 

Remarks. — I should at once have placed these shells with the following 
species, were it not for their greater flatness, for the greater curvature of 
the back, and for the pronounced spiral concavity of the under side. This last 
character can only be seen in the two small specimens in my Collection, as Mr. 
Vicary's large specimen is embedded in the matrix at that part. In that specimen, 
moreover, the spire is much more recurved, owing probably to its being a much 
older shell. The above-mentioned features seem to point to the probability of 

1 1889, Barrois. * Faun. Calc. d'Ebray.' p. 197, pi. xiii, figs. 6 a— c. 
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the present shell proving to be specificallj distinct. It appears to be the best 
course to place it, for the present, under the heading G. rostratus, Trenkner, leaving 
it to be decided whether it should be differently treated when more and better 
specimens are found. 

Gapulm rostratus, Trenkn.,' as described by him and as given by Clarke,' is a 
smaller form with a less distant and recurved apex and no distinct signs of any 
basal concavity, but it comes so close that there ia a probability that the same 
species may be intended by the very rough figure of the earlier author. 

The next is the only accompanying species to which it could be united, 
as its great flatness and other characters widely separate it from all the other 
shapes which occur in the present localities. 

Affi-nities. — Pileopsis compressa, Goldfuss,* is exceedingly like the exposed side 
of Mr. Vicary's large specimen, but as described by him and F. A. Romer* it 
appears to want the deep basal concavity seen in the other specimens of the 
English shell. As given by Barrois,' also, it is very like Mr. Vicary's specimen. 
No basal concavity is, however, noticed by him, the spire is smaller, and there is 
no notice of any spiral markings. Hence, though coming so close, I do not feel 
justified in regarding it as identical. 

Capulm gracilis, Sandberger, seems to come very near it, though the view- 
given by Sandberger does not render a comparison with our shells very easy, 
and his description does not help much. It differs somewhat in the elliptic curve 
of its spire, which is much greater, and there ia no sign of the depression on the 
lower side. 



4. OaPULUS OOMPBB88D8, OoUJfuSS, Bp. PI. XX, figS. 9 — 11. 



1833. FiLxoPBiH coifPBEBSA, QoUJkti. In De U Beehe'a Handbook (Gtennui 
edition), p. 681. 
f 1841. AcBOOiTLiA TETUSTA, PkilUpi (pftra). Fal. Fobs., pi. zxxri, fig. 168 « 

(only). 
1848. — COHPBEBBA, F. A. Somer. Hara., p. 26, pi. zii, fig, 84. 

1844. PtLBOPBiB coMPSEBBA, Ooldf. FetTcf., Tol. ill, p. 9, pi. clzrii, figs. 18 a — e. 
1846. AcBOCULu PBOATA, Eiehwald. Geogn. finu., p. 884. 
1865. Capdlvs coupskbbtib, de Vemenil. Bull Soc. Q6ol. Fr., vol. xii, p. 1001, 
pi. zxiz, fig. I. 

1 1867. Trenknet, * Paiaont. Novit.,' pt. 1, p. 12, pi. i, fig. 22. 

> 1884, Clarke, ' Nenea Jahrb. f. Min.,' Beil.-Band iii, p. 862, pi. r, flga. 10, 11. 

* 1844, GoldfuBB, ' Petref. Germ.,' Toi. iii, p. 10, pi. clxTii, figB. 18«— «. 

* 1843, P. A. Komer, 'Han.,' p. 26, pi. iii, fig. 84. 

' 1882, BaiTois, ' Mdm. Soc. G^ol. Sori,' pi. ii. No. 1, p. 281 ; pi. 



i, figs. 2 a, b. 
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I860. Capulus PBOiEYVB, Etehwald. Lethea Bossica, p. 1102, pi. xli, figs. 14 a, h. 
1885. — OOMPBE8SU8, OlarJce. Neues Jahrb. fiir Min., Beil.-Band iii, p. 861. 

1889. AcBOCULiA. PBOJEYA., Whidhome. Oeol. Mag., dec. 8, yoI. ti, p. 30. 

Description. — Shell rather small, very much depressed, lenticular, short, 
trigonal. Spire little developed, recurved, much less than a volution, much 
depressed below the highest plane of the shell, but tending slightly upwards, 
involute. Apex very minute, indistinct, rounded, considerably distant from the 
plane of the mouth. Body- whorl rather short, rapidly and regularly increasing, 
very much flattened, showing a very long oval in section ; gently convex above and 
below, slightly flattened on the narrow back ; horizontally having a nearly circular 
curvature on the back, deeply concave on the inner side and slightly concave 
below. Mouth not expanded, hardly if at all sinuous. Surface marked with 
irregular growth-lines or fine strias, which occasionally undulate, and which turn 
rearwards as they cross the back. Colour pale, marked with a few narrow spiral 
black streaks. 

Size, — ^A specimen measures 16 mm. in width, 16 mm. in depth, and 13 mm. 
in height. 

Locality. — Lummaton. There are five specimens in my Collection, two in 
the Woodwardian Museum, and one in the Battersby Collection of the Torquay 
Museum. 

BemarJcs. — This species is characterised by its great flatness perpendicularly, 
by its short, subtriangular, and rapidly increasing whorl ; by the total absence of 
longitudinal furrows, and, where seen, by the remarkable spiral colour-bands. 
This is, in fact, almost the only Devonshire species in which I have observed the 
remains of colour pattern, and even in this it is only observable in two specimens, 
the others being either a blackish or pale grey monochrome. It is to be observed 
that one of the figures (fig. 169 c) given by Phillips in his * Palaeozoic Fossils * 
evidently shows traces of a similar colouring. It represents a considerably 
larger and higher shell than any of our specimens, but in other respects it 
corresponds with them, except that its back is more evenly rounded and broader, 
and possibly it may simply be an old and lofty example of the present species. 
I am, however, more inclined to regard it as a variety of Gapulvs tylotus^ and to 
think that it represents the same species, and perhaps even the same shell, as that 
given by Phillips in his fig. 169 a. I have been unable to find the originals of 
these two figures. 

This species differs from C. pericompsus by its shorter and less tubular form, 
and the absence of spiral furrows ; and from G. rostratus^ Trenkner, by the much 
smaller concavity in the lower contour of the shell. 

It should be observed that the small specimen given as PL XX, fig. 9, is a 
fragment of the apex, and not a perfect infant shell. 



r»10, DEVONIAN FAUNA. 

Goldfuss's fig. of Pileopsis comprcasa seems to me to represent either this orl 
the preceding species. I have united with it the fossils now under consideratioD I 
because there ia no sign or mention of a basal groove, but it is questionable i 
whether its spire is too much recurved to agree with either of them. 

Gapulus rostratu^, Trenkner,' is distinguished, by its describer, from Goldfuss'Bl 
species by the sharpness of its back. 



5. Capulds PUELLAttis, n. sp. PI. XX, figs. 12 p, 12 a?, 13 — 15. 

? AcROcPLiA TBiGOKi, F. A. Somer (Dot PhUI.). Han., p. 26, pL lii, figs. 8S«,-J 
P — — Clarie. Neuea Jahrb. f. Min., Beil.-Band iii, p. 860. 

Description. — Shell large, depressed, trigonal, more or less wide. Spire free, 
recurved, very small, more or less than a volution, depressed below the hori- 
zontal plane through the top of the shell. Apex apparently much incurved, 
minute and facing hardly if at all upwards, overhanging and generally very 
distant from the plane of the mouth. Body-whorl more or less subcircular in 
section, generally most convex at tlie back, of variable width, but generally 
broader than high ; horizontally arched, regularly increasing, and occasionally with 
short grooves or swellings close to the mouth, not expanded below. Mouth of 
moderate size, nearly perpendicular to the spire. Peristome more or less sinuous. 
Surface with irregular undulating growth-lines. 

Sue. — Width 45 mm., depth 20 mm., height 27 mm. 

Localities. — From Wolborough there are two specimens in the Museum of 
Practical Geology ; and from Lummaton there are four specimens in my 
Collection, two in the Woodwardian, and three in the Torquay Museum, which 
last seem to belong to the same species, and to come from the same locality. 
There are four in the British Museum labelled " Barton." 

Remarks. — The present form seems distinguished by its minute recurved apex, 
by its undeveloped, free, hardly elevated spire, by the distance of the apex from 
the plane of the mouth owing to the great length of the inner side of the body- 
whorl, and by its trigonal regularly increasing shape. Some of the specimens 
show signs of indistinct longitudinal folds close to the mouth, and in two of them 
these folds appear to be numerous, more definite, and more extensive. The 
surface presents considerable inequalities or irregularities, but for the most part 
the outer shell is lost, so that its ornamentation cannot be defined. 

From the state of the material at my command it is impossible to speak very 
' 1867, Trenkn., * Palaont. Novit.,' pt. 1, p. 12, pi. i, fig. 22. 
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positively of the definiteness or limits of the species, but it appears to represent 
one if not two forms distinct from those that accompany it. The large specimen, 
PL XX, fig. 12, for instance, has a much more elongated spire, and I am in some 
doubt whether it might be a variety of Gapulus contortus, F. A. Romer ?, as it has 
some indistinct longitudinal markings, and its spire tends upwards; but it is 
crushed and a cast, and on the whole it seems better to leave it with the present 
species. 

Affinities. — AcrocuUa trigona^ F. A. Romer,^ seems to resemble it in some 
respects, and may possibly belong to the same species, though it has a larger and 
contiguous spire ; but this species differs from Pileapsis trigona, Goldfuss,* which 
is a highly conical shell, with hardly any signs of a spire. 

Gapulus conspicuuSj Eichwald,' appears to be distinguished by having a less 
elongate and recurved beak, and by the total absence of spiral undulations. 



6. Capulus tbbminalis, n. sp. PI. XX, figs. 16, 16 a. 

Description. — Shell rather large, depressed, transversely conical. Spire very 
small, elongate, much recurved, free (?), tending upwards, considerably distant from 
the oral plane. Body- whorl subcircular or oval in section, flat on the inner side, 
horizontally very convex with decreasing curvature. Mouth large, hardly if at all 
sinuous. Surface unknown. 

Size. — Width 18 mm., breadth 28 mm., height 27 mm. 

Locality. — Lummaton. Two specimens in my Collection. 

Remarks. — It is rather doubtful whether this shell may not be only a variety of 
Gapulus columbinuSf but it seems at present needful to separate it from it on 
account of its long and free spire standing at a greater distance from its mouth, 
as well as the more tubular shape of its spire. In both cases the apex is rather 
imperfect, but in this it was evidently much more elongated than in the other 
species. The species appears to come midway between Gapulus puellaris and 
Gapulus columbinus. 

I 1848, F. A. Edmer, ' Harz./ p. 26, pi. zii, figs. 33 a, b. 
• 1844, GoldfusB, * Petref. Germ.,' vol. iii, p. 9, pi. clxvii, figs. 17 a — e. 

» 1867, Eichwald, * Bull. Soc. Nat. Moscov.,* p. 157 ; and 1860, Eichwald, ' Leth»a Eossica,' 
p. 1103, pi. 1, figs. 12 a, h. * 
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7. Capulus cx)edatu8, Whidbome^ sp. PI. XXI, figs. 1, 1 a. 

1889. Metoptomjl cobdata., Whidbame. Qeol. Mag., dee. 3, toI. li^ p. 80. 

Description. — Shell rather small, depressed, transversely conical. Spire very 
small, free, consisting of about one-half of a volution, moderately convex exter- 
nally, very concave within. Apex minute, sharp, recurved, below the median line 
of the shell, and tending slightly downwards. Whorls increasing with extreme 
rapidity ; in section, flatly and obliquely convex above, rapidly rounding so as to 
be almost keeled on the median line, and then turning in with a slightly concave 
curve on the lower part ; inner side very concave. Mouth very large, obliquely 
heart-shaped or subtriangular. Peristome undulating, flatly expanded nearly all 
round. Perpendicular from apex falling near, but well within, the inner margin 
of the mouth. 

Size. — Height 14 mm., width 19 mm., distance of the apex from the plane of 
the mouth 5 mm. 

Locality. — There is a single specimen from Wolborough in the Museum of 
Practical Geology. 

Bemarha. — This shell seems distinguished by its very large expanded mouth, 
by its free, acute, and slightly recurved apex, by its almost keeled back, and espe- 
cially by the extension of the inner side of the mouth beyond the perpendicular 
let fall upon it from the apex. It is unfortunate that it is represented by only a 
single specimen, as it becomes very diflBcult to decide how far the peculiarities in 
its shape may be due to the accident of the individual, but these are so numerous 
and so marked that it seems impossible to unite it with any of the accompanying 
species. I was at first inclined to place it with the shell next to be described, but 
the shape and freedom and position of its apex seem to prove that it cannot 
belong to that species. 

Affinities. — In Metoptoma pileuSyVhiWips^^ from the Carboniferous Limestone, 
the apex is more elevated, and the proximal corners of the mouth more angulated. 

Pileopsis cassideus^ d'Arch. and de Vern.,^ has a sharp median keel, a rather 
greater spire, and a smaller mouth. 

1 1836, * Geo]. York./ vol. ii, p. 224, pi. xiv, fig. 7. 

2 1842, d'Arch. and de Vern., * Geol. Trans.,' Ber. 2, vol. vi, pt. 2, p. 366, pi. xxxiv, fig. 10. 
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extending beyond the inner margin of the mouth. Spire incjreasing with extreme 
rapidity, consisting of less than a volution, not very convex, and spreading out 
rapidly to the mouth on every side. Spiral contour of the back only slightly convex. 
Mouth broadly heart-shaped. Surface indistinct. 

Size. — Height 17 mm., width 19 mm., distance of apex from plane of mouth 
5 mm. 

Locality. — There is a specimen, probably from Lummaton, in the Torquay 
Museum, and another from the same locality in my Collection. 

Remarks. — The materials for identifying this species are exceedingly scanty, 
and it is therefore very difficult to speak with any certainty about it. All that 
can be said is that it seems so unlike any of the accompanying forms that it must 
be regarded as most probably distinct. The distinguishing points seem to be its 
large ovate mouth, its small, advanced, and horizontally straight umbo, and its 
low flattened contour. Capulus cordatus differs in having a free and less curved 
and more central apex; and 0. squamosuSj Trenkner?, in having its apex 
more advanced and decidedly curved upwards, and in being horizontally more 
elongated. 

As far as can be judged from our imperfect specimen, it seems to agree with 
the G. uncinatus of P. A. Romer,* at least as interpreted by Giebel,* and Kayser,* 
except in having no spiral folds upon the body-whorl. 




10. Capulus oolumbinus, Whidbome sp. PI. XXI, figs. 4, 4 a, 4 6, 5, 5 a. 

1889. AcBOCULiA COLUMBINA, Whidbome, Geol. Mag., dec. 3, vol. vi, p. 30. 

Description. — Shell rather large, depressed, globose. Spire very small, 
rapidly increasing, closely recurved. Apex minute, facing upwards. Body- 
whorl subcircular in section, more convex above, probably flat on the inner side, 
rather produced below ; horizontally very convex, with decreasing curvature. 
Mouth large. Peristome occasionally sinuous. Surface covered with very nume- 
rous, fine, distinct, undulating growth-lines, crossed by very indistinct micro- 
scopical ridges, and sometimes with strong spiral grooves, at which the growth- 
lines become strongly flounced. 

Size. — Width 32 mm., breadth 19 mm., height 29 mm. 

Localities.— From Wolborough there is a specimen in Mr. Vicary's Collection ; 
and from Lummaton there are two specimens in my Collection. 

^ 1852, F. A. Eomer, * Beitr.,' pt. 2, p. 101, pi. xv, fig. 15. 

2 1858, Giebel, * Sil. Faun. Unterharz.,' p. 20, pi. iii, figs. (16), 19, 20. 

s 1878, Kayser, » Abhandl. Geol. Specialk. Preuss.,' Band ii, pt. 4, p. 92, pi. xv, figs. 1—3, 4?, 5. 
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TakiDg the figured specimeD as the type, the shell is to be defined by its 
regnlar and alowlj increasing form, its slight, horizontal curvature, and its small 
roanded apex facing upwards. Of the accompanying species it perhaps most 
closely resembles C. Usfheri, bat it differs from it by its more elongate form, its 
more rounded and blunter and more oblique apex, and in its surface- mar kings. 

Capulug gijvamosus, Trenkner, as given both by himself and by Clarke, seems 
BO close to this form that they should probably be united aoder one species. 



12. Capolds ttlotps, n. sp. PI. XXI, figs. 9, 9 a, 10, 10 a ; PL XXII, figs. 1, 1 a, 
2, 2 a, 2 6. 

PI64L AoBOODLiA TKTUBTA, FkUHpt (pu«). Pal. Foes., p. 93, pi. sicri, Gg. 169 « 

(and e) only. 
P18S4. CuVLtrs TirraTua, Morrit (pan). Cat. Brit. Fobs., p. 239. 

Description. — Shell rather large, depressed, narrow, elongate, loosely coiled. 
Spire large, recurved, consisting of more than a volution, much sunk below the 
highest plane through the shell, very slightly if at all tending upwards. Apex 
much recurved, nearly or quite direct. Body-whorl rather short, increasing in a 
rapidly advancing ratio, much produced below near the mouth so as to form a 
more or less definite concave " wing," subcircular in section, being almost evenly 
convex except on the inner side, which is flattened : back convex in horizontal 
section, with a decreasing curvature, so as to become nearly straight close to the 
aperture ; inner side concave. Mouth not very large, expanding especially on the 
inner side and below. Peristome slightly sinuous. Surfiice marked with irreg^ar, 
sinuous, transverse growth-lines, and fine, crowded, microscopical striae, crossed 
by numerous indistinct furrows or folds ; and bearing occasional small low 
tubercles. 

Size. — Width 26 mm., depth 18 mm., height 24 mm. 

Localities. — From Wolborough there are two specimens in Mr. Vicary's Collec- 
tion ; and from Lummaton there are seven specimens in my Collection, three in the 
Woodwardian Museum, two in the British Museum, and one in the Torquay 
Museum. 

Semarks. — This species is distinguished by its comparatively well-developed 
and large spire, its generally almost horizontal symmetry, the considerable dis- 
tance of its apex from the plane through the mouth, the elegant curves formed by 
the changes in the spiral curvature of its. walls except on the back, the expanding 
mouth, and especially by the tubercles of its surface. 
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It does not exactly agree with any of the figures of Acroculia vetusta in 
Phillips's *Pal. Poss./ but it presents most likeness to the indistinct fragment 
given in his fig. 169 a, which may perhaps belong to it ; and of this, his fig. 169 c 
may perhaps be another view. It appears a suflSciently well-de6ued form, although 
there is considerable variation in the growth of the different specimens. It differs 
from all the accompanying species by the possession of tubercles, which seem 
always present, though they vary in number and distinctness. 

Affinities. — It most nearly approaches Gapulus galeritus^ n. sp., which, however, 
is more depressed and narrower, and has a larger and more regular spiral, and 
also shows no tuberculation. 

In the tuberculated variety of Pileopsis priscay Goldf.,^ the tuberculation is, as 
shown by numerous examples from the Eifel,^ of a larger and more pronounced 
character, and the shell is more definitely coiled. From the smoother variety, 
which is described by Kayser,' it is more diBScult to separate it, although the 
latter seems more flat and generally more definitely coiled, and its mouth is 
more oblique. The general appearance, however, of our specimens leads me to 
think that it must be distinct, and certainly none are in the slightest degree 
similar to typical Eif elian examples of that species. 



13. Capulus galbeitus, n. sp. PI. XXII, figs. 3, 3 a, 4. 

1834. Bellebofhon, sp., Steininger, M6m. Soc. G^ol. Fr., vol. i, pt. 2, p. 368, 

pi. xzii, figs. 3, 3 a, 3 h. 

Description. — Shell rather large, depressed, rather narrow, elongate, loosely 
and elliptically coiled. Spire free, large, much recurved, consisting of more than a 
volution, sunk beneath the highest plane through the shell, but facing upwards. 
Apex very minute, apparently nearly approximate to the plane of the mouth. 
Body-whorl regularly increasing, subcircular or slightly oval in section, being 
most convex on the back, and somewhat flattened and produced below near the 
mouth ; back very convex in the horizontal direction, but becoming less so near 
the mouth. Mouth not large, apparently oblique. Peristome sinuous. 

Size. — Width 30 mm., depth 18 mm., height 17 mm. 

Localities. — There is a specimen in the Museum of Practical Geology, and 
another in the British Museum from Wolborough; another in the Battersby 

* 1844, G-oldfoBS, ' Petref . Germ.,' vol. iii, p. 9, pi. czlviii, figs. 1 h — d. 
' Ibid., pi. clxviii, fig. 1 a. 

' 1878, Kajser, ' Abhandl. Q«ol. Specialk. Preuss./ Band ii, pt. 4, p. 94» pi. zvi\fig. 5, and pi. zz, 
figs. 11, 14, 15. 
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Collection of the Torquay Museum probably from Wolborough ; and two les3 
perfect examples in my Collection, another small doubtful specimen in the "Wood- 
wardian Museum, and another in the British Museum, from Lummaton. 

Semarke.— This species seems to stand about midway between C. tjflotus, 
n. Bp. and C. invictiis, o. sp. From the former it is distinguished by its more 
regular spiral shape, less expanded mouth, and the absence of tubercles ; and from 
the latter by its sunk and less perfect spire, and the absence of a defined spiral 
sulcus on the lower part of the whorl. 

A^nities.-^Capuhis substriatus, Miinater,' seems to approach this form. It 
appears to have a more perfect spire, to be more circular in section, and to be 
ornamented with spiral striae, thus forming in some points a passage between the 
present species, C. invictus, n. sp. and C. compressus, Goldf. 

Capulus neritoides, de Koninck,* from the Carboniferous, seems to have a small, 
but more developed spire than any of these species. It consists of more than two 
volutions. 

Naticopsis obltqua, Trenkner,^ as given by Clarke,* is a higher shell with a mouth 
more pronounced and angulated above, and a not-sinuous, round, thickened inner 
lip. It is, however, generally similar, and indicates that the present species is 
closely allied. In Trenkner's own figure the spire ia larger, and there are 
regular distant longitudinal ridges. It is evidently not accurately drawn, but it 
shows, I think, that it clearly is a different species. 



14. Capdlus oontobtds, F. A. Rimer, sp.? PL XXII, figs. 5—9. 

1884. BiiLXBOPnoB ? sp., Steinittger. H^m. Boc. O^ol. Fr., to), i, pt. 2, p. 868, 

pi. xiiii, figi. 4,4s. 
1841. AoBOcuLU.TKiDBTA,fA»ni^« (pan). Pal. FoM.,p. 93, pi. xxxvi, fig. 1696 

(only). 
1844. FiLXOFBis FBiBCA, Qoldf. (pftrs). Fetref. Germ., toL iii, p. 9, pi. clzviii, 
figi. 1 h and e (only). 
? 1848. AcxocitLii. COBTOBTA, F. A. Sirner. Han., p. 26, pi. vii, figs. 1 o, ft, 2 a, b. 

1864. CAPVLrs txttstub, Morri*. Cat. Brit. Fom., p. 239. 
? 1867. — 9KFUXU8, Tmkner. Palaont. Novit., p. 18, pL i, fig. 24. 

f 1884. — TVTCSTU8, Clarkt. Nenea Jabrb. f. Min., Beil.-Band iu, p. S62, 

pi. T, figs. 8, 1). 

1 1840, Mutwter, pt. 3, p. 82, pL xir, fig. 29. 

' 1842-4, de Eoninck, ' Disc. An. FobnI.,' p. 334, pi. xxiii bie, figs. 1 a— «. 

» 1867, Trenkner, ' PslSont Not.,' pt. 1, p. 12, pi. i, fig. 23. 

* 1884, Clarke, ' Neuei Jahrb. f. Hin.,' Beil.-Band iii, p. 866, pi. t, figs. 6, 7. 
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Beacription. — Shell large, depressed, wide. Spire free (?), much incurved, 
tending slightly upwards, consisting of rather more than a volution. Apex 
unseen, but not far from the inner side of mouth. Body-whorl more or less 
subcircular in section, being flattened or slightly concave above, convex on the 
back, and more or less produced below, sometimes so as to form a concave wing; 
horizontally much arched, and divided by five or six indistinct and irregular 
spiral ridges and furrows, which give it a slightly angulated appearance. Mouth 
very large. Peristome deeply sinuous or undulating. Surface covered with fine, 
sharp, irregularly undulating striae, crossed by occasional spiral inequaUties. 

Size. — Width about 45 mm., depth about 27 mm., height about 33 mm. 

Localities. — From Wolborough there are two specimens in the Museum of 
Practical Geology, and three in Mr. Vicary*s Collection. From Lummaton there 
are four specimens in my Collection, one in the Woodwardian Museum, and one 
in the Lee Collection in the British Museum. 

Remarks. — Though as usual in this genus almost every specimen of the 
present species has a slightly different shape, there is a general resemblance 
in them which affords reason for grouping them together, and for distinguishing 
them from the adjoining species. Their most striking features are the indistinct 
horizontal furrows and ridges which are seen in very few of the other forms, 
while in the present species these are much less definite than in G. multiplicatus, 
Giebel. Other distinguishing points are the incurved and apparently free 
spire, slightly curving upward, but not distant from the plane of the mouth, 
and partly overhanging its inner margin ; the boldly undulating peristome, and 
especially the expansion of the lower part of the body-whorl near the mouth, 
which thereby sometimes forms an area which is called by Phillips ** a wing." 

One of the specimens in the Museum of Practical Geology is the original of 
one of Phillips's figures of Acroculia vetusta, * Pal. Foss.,' pi. xxxvi, fig. 169 b. As 
will be seen by the figure which I have given of it, Phillips*s drawing does not 
quite represent its true shape. It is a somewhat flatter shell than our other 
specimens, and the ** wing " is more extended ; but it is quite possible from its 
appearance that it has been subjected to pressure, and to this cause the existence 
of the so-called " wing** may be partially due. 

A comparison with Sowerby*s original figure and with Carboniferous specimens 
of Pileopsis vetusta^ Sow., in the Museum of Practical Geology, leads to the 
conclusion that our Devonshire fossil cannot belong to that species, which is a 
more limpet-shaped form with less arching whorls and smaller and less recurved 
spire. The two other figures given by Phillips in the * Pal. Foss.* do not appear 
to belong to either of these species, but I have been unable to find the original 
specimen or specimens from which they were taken, and therefore it is difficult 
to feel certain on the point. 

29 
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The figure of the fun-owed variety of Pileopsls prisca, Gold!., is very similar, 
and perhaps represents the same species, though its furrows seem closer and 
more numerous. His name, however, cannot be retained for the present species, 
as it should be restricted to his tuberculated variety, which is quite distinct from 
the present form. 

It is very similar to Acrocuiia conforta as described by F. A. Eomer, which 
bears somewhat similar spiral ridges, and may perhaps be a small variety of the 
same species. Romer's figures are, however, not sufficiently distinct to enable 
us to be very certain about the identification. 

Clarke states that Trenkner's Capalus deflexus is certainly the same as 
A. vetiLsta, Phil, (not Sow.), and from his mention of spiral furrows it would seem to 
belong to the part of his so-called species placed under the present head. Clarke s 
own figure, as well as Trenkner's, however, does not show any spiral grooves, and 
for that reason I was at first more inclined to place it with C. tylotns, n. sp., but 
the shape of the mouth accurately agrees with Phillips's type, PI. XXII, fig. 6, 
of Capulu« contains, F. A. Romer (?), with which it is most likely identical. 

Affi,mfieg. — Capulus diyunclus, Giebel,' is a closely allied species having similar 
spiral marks, but it is distinguished by its much longer and more definitely coiled 
spire, and its decidedly flatter shape. 

Pileopsis tiinuosa, F. A. Roraer,* has a much smaller and less recurved spire, 
and is more fiatly conical in shape. 

Platyceras prlscum, var. widulatiim, Barrois,* has a straighter and longer body- 
whorl, and the spiral marks are gentle undulations rather than sharpish ridges. 



15. Capulus MULTtPUOATUB, Giebel. PI. XXII, figs. 10, 10 a, 11, 11 a. 

1855. ACROCHLIA haliotib, F. A. Somer. Beitr., pt. 8, p, 118, pi. xvi, fig. 8. 
1S58. Caphlub haliotib, Oiebel Sil. Ftun. Unterharz., p. 22, pi. iii, fig. S. 
1S58. — uuLTiPLtcATue, Oiehel Ibid., p. 23, pi. iii, fig. 6. 
1878. — — Kayter. Abhandl. Qeol. Specialk. FreoM., 

B&nd ii, pt. 4, p. 97, pi. xvi, figa. 

7-9. 
1889. ACBOCCLiA UDLTiPLiCATA, WTtidbome. Oeol. Mag., dec. 3, vol. vi, p. 30. 

Description. — Shell large, depressed, wide, angulated. Spire very small, 
recurved, tending slightly upwards, much depressed below the highest plane of 

> 1858, Qiebel, ' Sil. F&un. TTutorharz.,' p. 25, pi. iii, fig. 4 ; and 1678, Eaywr, ' Abhandl. Geol. 
Specialk. PreuBs.,' Band ii, pt. 1, p. 95, pi. zvi, figs. 6, 6 a. 
» 1850, F. A. Eomer, ' Beitr.,' pt. 1, p. 33, pi. v, flg. 6. 
» 1882, BarpoiB, 'M6m, Soc. G^ol. Nord.,' toI. ii, No. 1, p. 281, pi. liii, figa. 3 a, b. 
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the shell, consisting of less than a volution, probably free. Apex minute, very 
distant from the plane of the mouth. Body-whorl large, regularly increasing ; in 
section subcircular, but much complicated by nine or ten large, deep, subangular, 
irregular, spiral grooves and ridges, which vanish only on the upper part of the 
spire ; in longitudinal direction hardly curved, and regularly increasing, but slightly 
more expanded at the mouth. 

Size. — Width 35 mm., depth 30 mm., height about 32 mm. 

Localities. — There is a very fine example in Mr. Vicary's Collection and a very 
poor one in the Museum of Practical Geology from Wolborough ; as well as 
another imperfect specimen in my Collection from Lummaton. 

Remarks. — The deep angulated furrows, the long straight body- whorl, and the 
minute apex immediately distinguish this species. In Mr. Vicary*s specimen upon 
the inner or sutural side there first comes a fold following the line from the apex to 
the mouth ; this is followed by a wide deep groove, then on the shoulder come two 
high subangular folds separated by an equally narrow furrow, and followed by two 
wide deep furrows, separated by a small low fold ; next on the back come two high 
flattened folds separated by a small furrow ; then a very broad low fold bounded 
on each side by a rather deep narrow furrow, and then on the lower part of the 
whorl two high narrow folds separated by a rather small furrow : the rest of the 
surface is hidden by the matrix. It is exactly like a specimen of Gapulus multi- 
plicaiuSj Giebel,^ as figured by Kayser,* and with this the English fossils must 
clearly be identified. 

Affinities. — ^Under the name of Gapulus canali/eVj Miinster* describes a very 
large species with very similar markings. This appears to differ from ours in size 
and in having a much less quickly tapering and straighter tube, so that the mouth 
is smaller and much more distant from the apex. The spiral grooves also seem 
much deeper and much shorter. In spite, therefore, of the great variability in 
species of this genus, I do not think that these two forms could with any degree 
of probability be referred to the same species. 

Gapulus haliotis, Sowerby,* of the Wenlock Limestone, with which F. A. Romer 
identified it, has a very much larger and more spiral apex. 

Gapulus conicus, Trenkner,*^ is a more conical shell, and the apex is not at all 
recurved. 

1 1858, Giebel, * Sil. Fobs. Unterharz.,' p. 22, pi. iii, fig. 6. 

2 1878, Eajser, ' Abhandl. &eo\. Specialk. Preuss./ Band ii, pt. 4, p. 97, pi. xvi, fig. 7. 
8 1840, Munater, • Beitr.,' pt. 3, p. 82, pi. xiv, fig. 27. 

* 1839, Sow. in • Murch. Sil. Syat.,' p. 625, pi. lii, fig. 16. 

« 1868, Trenkner, Talaont. NoTit.,' pt. 2, p. 21, pi. yii, fig. 14. 
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2. 8ub-genu8.-~0RTB0HYcmk, Sail, 1843. 

This is a sub-genus of Gapulvs, which is to be distinguished by its rounded 
mouth, the entire absence of a spire, and the straight or only very slightly 
recurved apex, the perpendicular from which falls within the circle of the mouth. 

It is rare in DeTonshire, and I am only acquainted with three specimens 
representing two species, but on the Continent and in America it seems to be 
sufficiently abundant, it occurs in the Devonian and Carboniferous formations. 



1. OBTHONyoHlA CU8TATA, Barrois. PL XXI, figs. 7, 7 a, 7 h. 



4 



PlATTCESAS C08TATCM, BanoU. 



Faun. Calc. d'Ebray, p. 
figB. 5, S a — e. 



BescTvption. — Shell rather small, depressed, transversely conical or campanulate, 
without a spire. Apex gone, but apical region horizontally compressed, slightly 
bent upwards, situated slightly above the median horizontal line. Perpendicular 
from apex falling well within the margin of the mouth. Sides of the shell 
spreading out from near the apes to the mouth with a slightly convex curve, the 
greatest convexity being along the back or outer side. Mouth large, flat, broadly 
oval. Surface covered by irregular, microscopic, undulating growth-strije and 
indistinct radiating lines, and also on the greater part of the marginal third of 
the shell by a few strong, distant, sharpish, radiating ridges, visible to the 
naked eye. 

Size. — Width 21 mm., breadth from apex to mouth 15 mm., height 18 min. 

Locality. — There is a single specimen from Lummaton in Mr. Champemowne's 
OoUeotion. 

Remarks. — This species is distinguished by its simple cup-shaped form, by its 
radiating ridges, which seem to vanish iu the peristome, and by the absence of any 
spire. The only other fossil at all like it from the localities now under review ia 
Orthonychia quadrangularis, but that shell is sufficiently distinguished by its less 
elevated form and its almost flat surface. 

Barrois's figured specimen has rather more numerous costffl than the English 
specimen, and its apex is slightly more distant from the mouth, and more central 
in respect to it, but ou the whole there can be, I think, no doubt that it is 
identical. 
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2. Oethonychia quadeangularis, n. sp. PL XXI, figs. 8, 8 a, 8 b. 

? 1878. Capulub P ap., Kayser, Abbandi. Geol. Specialk. Preuas., Band ii, pt. 4, 

p. 98, pi. xvii, figs. 1, 1 a. 

Description, — Shell large, rather elevated, conical or campanulate, without 
volutions. Apical extremity horizontally compressed, erect or very slightly recurved, 
gently bent upwards, not spiral. Apex itself accidentally removed in type 
specimen. Perpendicular from apex falling within the aperture, but very near 
its front. Mouth very large, oval or oblong, considerably wider than long. 
Margins sinuous, consisting of eight or nine double undulations, which are 
strongest at the front or outer part of the peristome. Shape of shell rather 
elongate at apex, then very rapidly expanding for about a third of its height, and 
there turning through a blunt elbow and proceeding in a slightly expanding cone 
to the aperture, gradually developing the undulations seen at the mouth. Surface 
covered with low, subsinuous, irregular growth-ridges, which are seen under a 
lens to be composed of very fine, discontinuous, fimbriated lines. Shell-structure 
extremely thin, almost papyraceous. Mould (?) marked on the back by numerous 
straight, definite, longitudinal ridges, and a few concentric bulges, corresponding 
with the chief growth-lines of the shell. 

Size. — Height from apex 21 (probably 22) mm., length of mouth 28 mm., 
width of mouth 38 mm. 

Localities. — There is a fine specimen in the Torquay Museum, which may have 
come from Wolborough ; and a smaller specimen in my Collection, which came 
from Lummaton. 

Remarks. — This fine shell seems to be distinguished by its untwisted elevated 
apex, gently undulating surface, and peculiar bell-shaped form. 

Affinities. — This species comes very near to Platyceras (Orthonychia) conicunij 
Hall.^ That shell seems to be extremely variable, but differences may be observed 
in the greater flatness and convexity, and in the more lateral position of the apex 
of the English form. 

It comes very near to Orthonychia costata^ Barrois, with which at first I 
regarded it as identical, but the presence on the latter of a number of sharp, 
radiating ridges seems to indicate that they are specifically distinct. 

In Gapulus hercynicus^ Kayser,* the perpendicular from the apex to the plane of 
the mouth is very much longer, and, except in the varieties where it is longest, 

* 1879, Hall, * Pal. N. Y.,' vol. v, pt. 2, p. 3, pi. i, figs. 18—23. 

* 1878, Kayeer, * Abhaudl. Qeol. Specialk. Preuss.,' Band ii, pt. 4, p. 89, pi. xi?, figs. 1—14. 
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falls in the centre of the aperture. Kayser unites with his shell several species 
of F. A. Romer and Giebel, all differing from the present shell in this particular. 



VI. Family. — Soalatiidj), Ghenu. 

1, Genus. — Holopella, M^Goy^ 1852. 

The shells of this genus are very elevated, with very numerous narrow whorls, 
and with very fine longitudinal and also sometimes spiral striae. The surface has 
often a polished or glossy appearance. It extends from the Silurian to the Trias. 



1. Holopella tenuiretioulata, n. sp. PI. XVIII, figs. 9, 9 a, 9 6. 

Description. — Shell of moderate size, very elongate, spiral, tapering regularly, 
many-whorled. Sutural angle varying. Suture small, shallow, rather wide. 
Whorls increasing regularly, short, being about half their diameter in height, 
slightly convex, sloping flatly from the upper suture, and becoming suddenly 
more convex at their posterior end so as to slightly overhang the lower suture ; 
ornamented by multitudinous, fine, sharp, rather irregular striaB, sloping straightly 
and obliquely backwards from the upper suture over the greatest part of the 
whorl, but curving rather more forwards in its lower region, and imbricated by 
equally numerous, rounded, spiral threads, so as to form a very fine lozenge- 
sbaped reticulation. Body-whorl small, curving suddenly in its lower part, and 
continued flatly and obliquely inwards to form the base, which is marked only 
by spiral threads, as the perpendicular lines have in that part almost entirely 
disappeared. Mouth ovate. Columella straight. Shell-structure thin. 

Size. — Height (of three and a half whorls) 30 mm., width 12 mm. 

Locality. — Wolborough. A single example is in Mr. Vicary's Collection. 

Remarks. — This shell appears to be distinguished by the exceeding fineness of 
its ornamentation, by its very elongate form, and by its narrow whorls. The 
sharp perpendicular lines are broken into a series of frills by the imbrication of 
the spiral threads. The spire appears to taper regularly as far as is shown by 
the portion remaining in Mr. Vicary's specimen, and if this were continued 
throughout it would indicate a shell between 70 and 80 ram. high, but most 
probably the rate of tapering increased apically, so that the shell would be 
somewhat shorter. The sutural angle is very variable, so that the lines of the 
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sutures appear when viewed on one side almost horizontal, and when viewed in. 
the opposite direction exceedingly oblique. The shape of the aperture cannot be 
properly made out as its lower part is broken away, but there are signs of a strong 
columella or rounded inner lip. 

Affinities. — In Holopella Hennahiana^ Sowerby, the whorls are more convex, 
the transverse striaB coarser, the sutures larger, and there are no spiral threads. 



2. Holopella tenuisuloata, Sandberger. PI. XVII, figs. 20, 20 a; and PI. XVIII, 

figs. 10, 10 d, 11. 

1853. Holopella TEmiisrLCATA, Sandberger, Yerst. Ehein. Nassau, p. 229, 

pi. xxvi, fig. 6. 
1860. — ELOKOATA, Sichwald. Lethasa Eossica, p. 1123, pi. xliii, fig. 9. 

1889. — TENTTisuLCATA, Whidhome, Geol. Mag., dec. 3, voL vi, p. 30. 

Descnption. — Shell of moderate size, elongate, spiral, of many whorls. Sutural 
angle large, probably variable. Suture rather deep. Whorls broad, about two- 
thirds their diameter in height, numerous, probably eight or nine, moderately 
convex, becoming suddenly steeper at the lower end, so as slightly to overhang 
the suture. Ornament consisting of very numerous, fine, transverse, very 
irregular, subacute striae, which sometimes appear and vanish indiscriminately, 
and are very unequal in size, and which are reticulated or crenulated by very 
indistinct and still closer spiral lines, so as to give them the appearance of frills. 
Base of shell rounding gently in, nearly smooth. Aperture small, broadly ovate, 
pointed above, rounded below. Columella short, arched, involute at the extremity. 
Outer lip sharp, moderately convex, slightly expanded along its edge. Shell- 
structure thin. 

Size. — A specimen consisting of the five lower whorls is 34 mm. high and 14 
mm. in diameter. 

Locality. — From Wolborough there are two good specimens and a poor cast in 
Mr. Vicary's Collection ; another, which is very poor, but appears to belong to the 
same species, in the Museum of Practical Geology, and a cast which is scarcely 
identifiable, but which is similar in shape, in the Torquay Museum. From 
Lummaton there is a specimen in the Woodwardian Museum. 

Remarks. — Upon the penultimate whorl of the Woodwardian specimen is a 
broad band formed by two parallel brown-stained lines. This mark seems rather 
perplexing, for although it is in a natural position upon the whorl it is hard to say 
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what it indicates, and thei 



sign of a similar mark on any of the other 
whorls. It is possible that it may be the remains of a colonr-band. 

The present species seems to be distinguished by its slender shape and the 
great breadth of its whorls. 

H. elongafa, Eichwald, corresponds exactly in shape, and is in all probability 
the same species, though its ornament seems to have been rather more indistinct. 

Affiiniies. — It approaches most nearly to if. tenuireticulafa, fig. 9, from which 
it is distinguished by its much less elongate form, by the direction of the striae, 
and by the much greater coarseness of its ornamentation. In spite of these 
differences it bears so great a general likeness to that shell that I am in 
considerable doubt whether to regard it as a distinct species or only as a variety 
of it. It is clearly distinguished from H. duplisulcala by its less conical form, 
and by the different character of its ornamentation ; and from H. costata, 
Saudberger, by its broader whorls and less conical form. 

Mr, Vicary's specimen was labelled by Salter " Loxonema Hennahiana" 
Sow. sp., but Sowerby's figure of his Terehra Sennahiana}- shows that his shell is 
distinguished by having narrower whorls, and coarser, more direct, and straight 
striae, as seen in our figure, PI. XVIII. fig. 16, of that shell. 

Tiirritella tenut'carinata, Miinster,' differs in having a slight keel immediately 
below the suture, and in being otherwise smooth. 

Melania, absoluta, Goldfuss,* has decidedly higher whorls and more direct striae. 

Loa-onema Jseve, F. A. Romer,* is very similar, but its spire is longer and its 
surface is smooth. Clarke,' moreover, states that it has varices. 

Holnpella elegans, Eichwald,* is almost identical in shape, but it is distinguished 
by possessing fine spiral, and no longitudinal lineations. 



840, Sow., < Q«ol Trans.,' ger. 2, vol. t, pt. 8, pi. Mi, fig. 22. 
.840, MuDiter, ' Beiti-..' pt. 8, p. 89, pi. xv, fige. 20 a, 6. 
644, QoldruBs, 'Petref. Germ..' vol. iii, p. 110, pi. cxcrii, fig. 18. 
850, F. A. Boraer, ' Beitr.,* pt. 1. p. 35, pi. t, fig. 11. 

Clarke, ' Neues Jabrb. f. Mm.,' Beil.-Band iii, p. 865, pi. v, fig. 21. 
.860, Eichwald, ' Lethna Bosaica,' p. 1684, pi. xliv, fig. 26. 
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Turritella KoninckiaiM, Goldfusa,^ comes very close to it, but differs in being 
decidedly more elongate, aad in having flatter, shorter, and more numerous 
whorls, and a more uniform striation. It is from the Carboniferous beds of 
Ratingen. 

Semenow and Moller* figure as Turritella spiculum, Eichwald,' a minute species 
which agi'eea with the present form in general shape, but it is quite impossible to 
judge from their drawing whether its ornamentation is the same or not. Eichwaid's 
own description, however, shows that it possessed spiral, instead of transverse, 
striaa. 



4. IIoLOPELLA Hennahiana, Sowerhij, sp. PI. XVIII, figs. 16, 16 a. 

1840. Tkrebha Hemkakiaba, Sowerby. Geol. TranB., aer. 2, ?ol. v, pt. 8, pi. Wii, 
fige. 22, 22 a. 

1841. LoxoSEMA Hemsahiaita, PhilUpi. Pal. Fobb.. p. 99, pL iirviii, fig. 184. 

1844. Melaioa abtiqca. Qoldjv*: Petref. Germ., yoI. Jii, p. 110, pi. cjcvii, 
fig. 14. 

1845. TuBBBaA HBioiAHn, Bote. Encyclop. Metrop. (jWa Sowerby, Geol. Tmn«.).* 
? 1858. HoLOPBLLA TEiruiOOBTATA, SondbergeT. Veret. Ehein. Nmbbu, p. 228, 

pi. xxfi, figa. 7, 7 a. 
1854. LoxoSBUi Hmsahiana, Morrii. Cat. Bnt. Foae., p. 256. 
? 1882. HoLopELLA TENtricosTATA, Hohapfel. Pal»ontogr., vol. iiviii, p. 249. 

1888. LoioNKMA HsHSAHrANA. Ethrridge. Fobb. Brit., vol. i, Pal., p. 168. 

1889. HoLoPELiA TENuicosTATA, Whidborne. Geol. Mag., dec. 3, vol. «, p. 30. 

Description. — Shell small, elongate, spiral, conical, acuminate, of many whorls. 
Sutural angle slightly varying. Suture small, shallow. Whorls six or seven, 
narrow, moderately convex, the convexity seeming to be rather less in the middle 
of the whorl. Ornament consisting of numerous fine, distant, regular, nearly 
straight, sharp lines, barely visible to the naked eye, and set perpendicularly to the 
suture. Columella arched (?). Inner lip diffuse, callous. 

Size. — Height 24 mm., width 15 mm. 

Locality. — Lummaton. There are two specimens in the Battersby Collection 
in the Torquay Museum. Sowerby records it from Plymouth. 

Remarks. — I have not met with Sowerby's type of this species; but, as far as 

' 1844, Goldf., ' Petref. Germ..' vol. iii, p. lot, pi. cic?i. figs. 5 o— c. 

> 1863, Semeoow and Moller. ' Ober-Dev. Schicht. dee Mittl. Eusb.,' p. 674, pi. iv. fig. 10. 
' 1860, Eichwald, ' Letbiea Roeaica,' p. 1120, pi. xlii, fig. 5, 

* This article appears to Lave been written bj Sowerby before that in the ' G«ol, Traos.," 
although Dot puhliahed till 184S. 
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Locality. — Wolborough. There is a finely preserved speciraen in the Museum 
of Practical Geology, in which, however, the aperture is hidden ; and a poor speci- 
men in Mr. Vicary'a Collection. 

Remarks. — This shell comes very close to Sandberger's figure of his species 
E. tenuisulcata, Sandberger. It differs, however, from that, and from the English 
shell with which I identify that German species, in being a much more conical 
shell, and in having much narrower whorls and coarser ornamentation. Though I 
was at first inclined to identify it with that shell, it appears to me that the 
differences are so strongly marked that it must certainly be kept distinct. 

It appears, however, to correspond with another species figured by Sandberger, 
viz. Loxmiema costalum, Goldfuss, MS., except that the lineations are consider- 
ably finer than those in one of his figures. He, however, describes that as a 
coarsely ribbed variety, and his other figure shows the lineations to be almost as 
fine as those of ours. Hence it may be regarded as the same species. He, how- 
ever, identifies it with H. Hennahiana, Sow., from which it is quite distinct, and 
also with Melania Kaupii, Goldfuss,* which appears to be a totally different form 
with strong direct ribs and transverse strise. 

Afniiies.— This species is very much the shape of fl. duplisiilcata, but differs, 
as shown above, in the character of its ornamentation. 



2. Genus. — Scoliostoma, Braun, 1838. 

The shells of this genus are more or less spirally conical, and consist of a 
nearly circular tube loosely coiled upon itself for the greater part of its length. 
Their distinctive feature is the sudden deflexion of the body-whorl, which, leaving 
the regular coiling, is twisted back asymmetrically, so that the mouth sometimes 
appears midway up the spire, or even above the apex. The peristome is nearly 
ciixsular, complete, and sometimes thickened. The shell is reticulate and slightly 
umbilicated. The genus appears to be confined to the Devonian beds. 

The genus Strophostoma, Deshayes, which is referred to the fresh-water family 
GyclostomidsB, bears very great resemblance to it, especially in the asymmetrical 
deflexion of the aperture. This genus existed from the Chalk to the Miocene 
epoch. 

^ 1844. Goldfuaa, ' Petref. Germ.,' vol. iii, p. 110, pi. cicvii, figs. 15 a, b. 
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the specimeos in the Torquay Museum is interestiag, as, though only 3 mm. high, 
it contains parts of the nucleus and four whorls. It seems decidedly a narrower 
and more elevated shell than any of the other specimens, — so much so, indeed, 
that I am in doubt whether it will prove to belong to this species ; but, as the 
ornament is exactly the same, and the specimen is not sufficiently perfect for us to 
be certain of its true shape, it seems better to leave it for the present under this 
heading. With some of the other specimens it shows that the shell was acuminate 
at least in the young stage. 

Piiillips refers this species to the genus Turbo. But, though he does not 
mention the remarkable retroflexion of the body-whorl, he shows it clearly in his 
figure, which thus proves that it cannot be a '* Turbo." His type specimen has not 
yet been recognised. 

Miinster's own figure represents a small shell with markings similar to those of 
our specimens, but it does not show the peculiar twist of the body-whorl, and 
ends just like an ordinary Gasteropod. This might very well be accounted for by 
Bapposing the specimen to be imperfect, or to have been too young to have deve- 
loped the peculiar mouth ; so that there is no reason for questioning the correct- 
ness of Phillips's identification in this case. 

It also appears from Sandberger's description and figure to be the same shell 
as his Scoliostoma megastoma, the only difference being (if we understand bis fig. 2 l 
aright) that the concentric ridges are only visible on the back of the body-whorl, 
and not on its upper and lower sides. Of this, however, he says nothing in the 
letterpress, and it is so slight a distinction that, even if it is not a mere slip of the 
draughtsman, it is altogether too small a thing to be counted more than an 
accidental individuality. He also speaks of a sliglit carina close to the suture, 
but I can see no trace of it either in the English specimens or in his own figures. 

Neither can I see any distinction of specific value between it and Sc. crasai- 
lahrum. If the distinction be that 8e. crassilahrum, Sandberger, has wider 
furrows than Sc. megastoma, then the former comes nearer the English form in 
that respect than the latter. If it be, on the other hand, in the greater convexity 
of its whorls, it is, I think, clear from the English specimens that this character 
varies considerably ; and, indeed, the spire is of such an elementary nature that 
considerable variation in it might be expected. I have therefore added this name 
also to the list ol synonyms. 

Sandberger separates the Turho texatus, Phil., from that of Miinster, and refers 
it to the genus Scolioatoma, but he did not recognise it from its drawing as the 
shell be was describing. We have already seen that the difference in Miinster's 
shell is probably only due to its immature condition. 

Turbo cyclostomoides, P. A. Romer, seems identical, except that it wants the 
twisted lower whorl. Romer describes the aperture as "angulated circular," 
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and it appears to me that this is the shape it would assume if the true mouth were 
absent. 



2. ScoLiosTOMA OBAOiLB, Sandbergev (?). PL XXIII, figs. 10, 10 a. 

? 1853. ScOLiosTOMA GBACILE, Sandherger. V^rst. Ehein. Nassau, p. 225, pi. xxvi, 

figs. 5, 5 a. 
1889. — — Whidborne. Geol. Mag., dec. 3, vol. vi, p. 30. 

Description. — Shell small, very elongate, turriculated, many-whorled. Spire 
of more than ten whorls, conical below, but becoming almost cylindrical towards 
the apex. Suture apparently rather deep. Whorls narrow, about half their 
diameter in height, but increasing in height with their proximity to the apex ; 
moderately convex, the convexity slightly increasing in the lower part of the 
whorl ; slightly angulated along the median line. Ornamentation mammillar, 
consisting apparently of small rounded tubercles arranged in six spiral rows, the 
first of which is immediately below the suture, and seems more continuous than 
the rest. Body- whorl uniform with the whorls above, and turning in suddenly to 
form an almost flat base. Umbilicus minute and deep. Columella or inner lip 
rounded, thickened, and expanded. 

Size. — Height of a specimen retaining the ten lower whorls 19 mm., width 
7 mm. 

Locality, — Wolborough. A single example is in the Battersby Collection in 
the Torquay Museum. 

Remarks. — The specimen from which the above description is taken has its 
surface very much worn and blurred, after the characteristic manner of so many 
of the Wolborough shells, so that it is impossible to decipher the ornamentation 
with any degree of certainty. Its mouth, also, is a good deal injured and 
obscured by the matrix, but it would seem to have been of a more or less rounded 
and expanded form, with a thickened peristome. The top of the spire is so nearly 
cylindrical as probably to indicate that several upper whorls are absent, but it 
becomes more conical downwards, and in consequence of this the comparative 
narrowness of the whorls increases with their distance from the apex. 

A comparison of this specimen with the figure of Scoliostorna gradle^ Sand- 
herger, leads me to the conclusion, in which Mr. Roberts supports me, that, as 
far as the present evidence goes, they are probably to be referred to the same species. 
There are certainly some differences between them, especially in the greater 
narrowness of the whorls of the German shell and in its more conical form, but 
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as it has the same tendency to the upward eloDgation of the spire, and is a larger 
specimen, it seems most probable that these differences are to be explained by age. 
The ornamentation in the English shell is too obscnre to be compared with that 
of the German shell with certainty, but it seems to be mach in the same nature, 
except that the latter shows no signs of median angulation. 

Affinities. — Turritelta eancellaia, Goldfuss,' has similar, but twice as fine, orna- 
mentation. It seems very nearly to correspond in general shape, but Goldfoss's 
figure gives no points for generic comparison. 

Aehrisina iiiuUlerislaia, CEhlert,* diflers in having narrower whorls, and in 
being only ornamented with definite, and probably more numerous, spiral lines, 
whereas thtirc is little doubt that the English shell was more or less tuberculous. 
Though the base of the French shell is gone, it is sufficiently like the English 
shell io general form to show that it very probably may belong to the same 
genaa. 




3. Genus. — Antitrochcs, gen, nov. 

Shell spiral, turbiniform, sinistral, of few loosely coiled and almost wholly 
exposed, convex whorls. Sutures large, wide, and deep. Mouth subcircular or 
Bubquadrate. Poristomo continuous. Umbilicus minute. Ornamentation con- 
sisting of both spiral and longitudinal threads. 

In tliiH genus I would place the shell described below, and also Scalarla 
antiqua, Miinster. I have been unable to find any known genus to which these 
shells might be satisfactorily referred, nor have several palaeontologists whom I 
have consulted on the question been able to recognise their generic position. 
They appear to bear so strong a general likeness to many of the Sealaridse that I 
have no hesitation in referring them to that family; but to the genus Scalaria 
they clearly, in the opinion of Mr. Etheridge, F.R.S., and others, do not belong. 
They approach the genus Scoliostoma, but from that they are separated by the 
absence of any irregularity in the body-whorl, and other points. 

In both the above-named species the shells are sinistral, but it may be unsafe to 
regard this as a generic quality until a larger number of species are known, as 
others may be found which agree in every other quality, but have dextral shells. 

1 18M, GoldfuBi, ' Petref. Germ.,' toI. iii, p. 103, pi. oxcvi, figs. 10 a, b. 

> 1867, (Ehlert, ' Bull. Soc. d'fitud. 8ci. d' Augers,' p. 10, pi. viii, fige. 4, 4 a. 
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1. AnTITROCHUS ARIETINDS, n. sp. PI. XXIII, figs. 11 — 13. 

1841. Plsubotomabia aittitobquata, Phillipa (pars). Pal. Foes., p. 96. 
1854. Vebmbtus aktitobquatus, Morris (pars). Gat. Brit. Fobs., p. 285. 
1889. SoALABiA AiTTiQUAy Whidhomc. Geol. Mag., dec. 8, vol. vi, p. 30 (not 

MuDster). 

Description. — Shell spiral, moderate in size, sinistral, pyramidical, turbiniform. 
Spire containing about four regularly and rapidly increasing whorls. Suture 
very deep, narrow, and horizontal. Sutural angle varying, so that on one side the 
whorls are horizontal, and on the other very oblique. Whorls very convex, being 
circular or short-elliptic in section. Ornament reticulate, consisting of about 
eighteen or twenty rounded, distant, rather unequal, and occasionally slightly 
undulating spiral lines on the body- whorl (including the base), of which more 
than half are visible on the upper whorls ; crossed by finer, straight, longitudinal 
lines, sloping obliquely backwards from the suture. Umbilicus apparently minute, 
and twisted. Mouth rounded or subquadrate, slightly angulated below. Inner lip 
thickened, elevated, recurved on itself. 

Size. — Height 18 mm., width 16 mm. 

Localities. — There are four specimens in the Godwin-Austen Collection in the 
Museum of Practical Geology from Wolborough; and another specimen in the 
Battersby Collection in the Torquay Museum, which appears to have come from 
Lummaton or Barton. 

Remarks. — These shells at first sight appear to agree with Pleurotomaria 
antitorquata^ Phillips,^ but they differ in the important particular of the total 
absence of a sinus-band or any deflexion of the longitudinal striaB. Those points 
are very clearly denoted in the enlarged figure which Phillips gives of his shell, as 
well as in a specimen in the Godwin- Austen Collection, which may have been his 
type ; and therefore we are forced to believe that the present fossils belong not 
only to a different species, but also to a different genus. Again, in Schizostoma 
antitorquatum^ Miinster,' with which Phillips identifies his shell as well as in the 
kindred Schizostoma confraniim, Munster,'the presence of a sinus-band situated on 
the lower part of the whorl is clearly seen ; and therefore it cannot be united to 
either of these species. At the same time Phillips, while figuring under the name 
of PI. antitorquata a shell from South Petherwyn, refers to some specimens, 
belonging to Mr. Godwin-Austen, from Newton. As the present are the only 

1 1841, Phillips, * Pal. Fosa.,' p. 96, pi. xxxvii, figs. 170 d, e. 
« 1840, Munstep, * Beitr.,' pt. 8, p. 87, pi. xv, fig. 12. 
« Ibid., p. 87, pi. XV, fig. 18. 
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Bpeoimoiw whicli are at all similar to them in the Godwin-Austen Collection, it 
nooinB mont probablo that thoy muet bo those referred to ; and, therefore, it appears 
that I'liillipB must have overlooked their difference from his South Petherwyn type. 

All tile abovo-niontionod five specimens are sinistral, and evidently belong to 
one Hpccics, but at the same time they show slight variations in the coarseness of 
the ornament. Tlio lon^itndinal lines are sometimes much closer than the spiral, 
and somctiiiiOB equally distant. The spiral lines also seem to vary in number, 
tliouKh apparently they are usually much fewer than those in PL antitorquata, 
Phillips. The intersections of the lines form nodes, so that the structure of the 
t«h(>ll \ii nioniliferovis. One of tie Godwin-Austen specimens shows a curious 
irregularity of growth ; the shell has apparently been fractured and mended 
while lUive, and hence a second set of spiral lines arise near the moulh at an acute 
nnglu to the original ridges. 

.H^iNi'fiVs. — This species so nearly approaches Seataria antiqtia, Munster' 
{itifprriHl bv d'Orbigny to Turbo*), as evidently to belong to the same genus, hut 
diffors from it in Iwiug a much wider shell with a less compressed body-whorl and 
npcrture, in ha^ing its longitudinal lines oblique instead of perpendicular to the 
spiral markings, and in it$ ornamentation being much coarser. Thus, if Munster's 
tigtirti is Hcounito, it cannot be regarded as the same specie^s. 

It ditTors fr(.>m SroUostotnn teratHm, Phillips sp., in having no twisting of tLe 
lOOUtt), iti being a much wkier shell, and in having ita omamentaUoD coarser and 
r«tMulat« instmd of cano^atc or decussate. 



YII. Fam3y, — Soluiida OAam. 
1. (rmi«. — Pbiloxkxk. Ktufttr, 1389. 

^«ll spind^ discokl, or conical, of ratho- nunHtoas vofaitioBS, ratber looselj 
eokM, ^^ (hat tW vhorls hanllr do more than toodi at the sstore. Satnre 
ttM|> and wiil<K CwbUictts targe, deep, and vide, perfocatiiig the sfwe afaaost to 
the apNc. ^r£*ee c^iiedr oraamented bj groTtk-liB^ twt freqneotlT beaiii^ 
ro«$ of ««krs frvMM iW a^^eiutuiatk^i of sb^fn^jneBie or fiore^n bodies. Shdl- 
$«nkct«ur« j^ nM it ha t wassive^. 

Thks ^T«i«$ va$ eisiahlished bv ProfiRSiSor Karser i« oc«9H|«aK« of his having 
as$ii.-VTvrN Harks i>f ju:^tiiiaied sh^ik u|v>a sc^e exMB{)ks of Ein e ^i^mt Isru, 
d^Anrft aa:»i oe Ver%~ He de£B«$ it as vauiibc the coucad s^ape, s^arp na, and 
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1. Philoxene philosophts, Whidborne sp. PI. XXIII, figs. 14 — 17. 

1889. Phodus PHIL0B0PHI7S, Whidbome. Geol. Mag., dec. 3, »ol. ri, p. 30. 

Description. — Sbell large, aubangular, forming a low spiral of few and rapidly 
increasing whorls. Suture angular, wide, and deep. Whorls very convex, 
starting horizontally from the suture, then turning through a blunt elbow, and 
ruBDing for about the same distance obliquely towards the widest part of the 
whorl, where they turn with a circular curvature to the front of the sbell, when 
the curvature becomes lees, but increases again as it traverses the inner side of 
the whorl, which forms the umbilicus. Mouth entire, of moderate size, trans- 
versely oval and dilate. Umbilicus extremely large and deep. Surface marked 
with indistinct and irregular, coarse, undulating plaits or growth-lines, and 
bearing on the lower or widest part frequent irregular hollows, which occasionally 
preserve fragments of univalves or other shells adhering, or show their casts. 
Shell-structure very thick. 

Size. — Height 38 mm., breadth 52 mm., width 40 mm. A second specimen 
measures respectively 22, 38, and 34 mm. 

Localities. — Chudleigh, Lummaton, Wolborough. There are six specimens 
of this remarkable shell in Mr. Vicary's Collection from Chudleigh, one of which 
is very large, but none are in a very good state of preservation. In the same 
collection are two or three indistinct specimens from Wolborough, There are 
seven poor and small specimens in the Torquay Museum, two of which came ^m 
Wolborough, and possibly the other five from Lummaton. There is one small 
specimen from Wolborough in the Museum of Practical Geology. In my own 
collection is another specimen from Lummaton. 

iJemari's.— It is interesting to find shells with this peculiar habit in so old a 
formation as the Devonian, but the specimens in Mr. Vicary's Collection leave no 
doubt about the fact. Although much injured by the effects of fossilization his 
largest specimen in particular shows several fragments of agglutinated shells, as 
well as the impression of several whorls of a small univalve, which is almost 
sufficiently distinct to be specifically determined. The specimen in my collection 
was found and given to me by my friend Professor Hughes during a recent visit 
with me to Lummaton. Being small and indistinct, we did not recognise it at the 
time ; but, on examining it afterwards, 1 found that the dents, which we at first 
supposed to be accidental, were really the remains of the agglutinations charac- 
teristic of the genus. It is to be observed that these adherences are primarily 
along the line of the extreme convexity of the whorls, and therefore are, in the 
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upper whorls, merged in their lower sutures. It is probable that this position 
was that which most required guarding or obscuring in shells of such a, 
shape. The shell-structure is, however, so massive in this species (unlike that 
of Xenophora aggluMnans^ Lamarck, of the Eocene, and recent forms) that the 
foreign material could hardly have been attached for the purpose of strengthening 
the shell itself, though it may have been of use in preserving the animal 
from jars. 

Affinities. — The first described Devonian agglutinating shell, Phorus Bouchardii, 
B. Deslongchamps,^ from the Boulonnais, is very similar to the English species, 
but not, I think, identical. Its size is much less than our larger specimens. 
It is less massive, the suture is much less deep, so that it is much more trochi- 
form in shape, and it bears a low spiral ridge or flattened band midway 
down the whorl, which, however, is not the widest part, as it would have 
been in the English species if it had existed there. Thus it dififers specifically 
from our form, but is generically very similar, the chief distinctions in that 
point of view being its more trochiform shape and smaller umbilicus. Whether 
these distinctions are sufficient may be questioned. If they are, it brings Kayser's 
genus Philoxene much nearer to Xenophora. 

Onustus (Pseiidophorus) antiquuSj Meek, from the Devonian of America, does 
not carry adherent particles upon its shell. 



2. Philoxene ljbvis, d'Archiac and de Femeuil. PI. XXIII, figs. 18, 18 a, 19. 

1842. EuoMPHALUs LAYis, tTJrch, and de Tern. Geol. Trans., ser. 2, vol. vi, 

pt. 2, p. 363, ^1. xxxiii, 
figs. 8, 8 a. 

1842. — pL^Koasis, (TArch. and de Tern. Ibid., p. 363, pi. xxxiii, 

figs. 7, 7 a. 
1842-4. — — de Koninek. Desc. Anim. Eoss., p. 434, pi. xxv, 

figs. 7 a, h, 

1843. — OMALOCEFHALUS, d*Omal. Precis £!l6m. Q6ol., p. 517. 

1844. — PLAKOBBis, GoldJii88. Petrof . Oerm., vol. iii, p. 82, pi. clxxxix, 

fig. 8. 
1848. — — Bronn. Index Palsontologicus, p. 481. 

1853. — LiBYis, Sandherger, Verst. Ehein. Nassau, p. 213, pi. xxv, 

figs. 6, 6 a, 6 5 (nut fig. 7). 
1882. — — JSolzap/el. Pal»ontographica, vol. xxviii, p. 251. 

1884. — PLAKOBBis, Clarke. Neues Jahrb. f. Min., Beil.-Band iii, 

p. 359. 



^ 1862, £. Desloogchamps, * Bull. Soc. Lin. Norm.,* vol. vi, p. 151, pi. viii, figs. 1^4. 
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? 1887 EcoMPHALCS, cf. PLAHOBBiB, Ttcheritgiehtvi. M^m. Com. G60I. Biue^ 
I vol. iii,No. 2, p. 171, p!. vi, figs. 5 a— o. 

^^^K 1888. — PLAKORBI8, Elheridge:. Foes. Brit.. yoI. i. Pal., p. 163. 

^^^V 1889. — — Whidhome. Geol. Mag., dec. 3, vol. ri, p. 30. 

^^^^^ 1888. Philosks K lj;vib, Kayter. Zeitschr. Beutsch. Geol. GeseH., p. 292, pi. liii. 

figs. 6, 5 a — c. 

Description. — Shell ratber large, discoidal, flat, of four or five whorls. Spire 
fiat, the upper surface of the central whork lying in one plane, but that of the 
outer whorls tending more or less to become conical. Suture deep, vertical. 
Whorls slowly increasing ; in section nearly circular, rising from the suture, 
slightly elevated or subangulated at the shoulder so as to form a clear though 
indefinite elbow ; marked by fine, irregular, indistinct growth-lines. Shell- 
structure rather thin, thickened at the shoulder. Umbilicus very large. 

Size.— Height 6 mm., width 20 mm. 

Localities. — From Wolborough there are two specimens in the Godwin-Austen 
Collection in the Museum of Practical Geology, one in Mr Vicary's Collection, 
and one in the Torquay Museum. From Lummaton there is a specimen in my 
Collection, and two others in the Torquay Museum are probably from the same place. 

Remarks. — In 1812 d'Archiac and de Verneuil described simultaneously two 
shells, Ea. Ixvis and Eit. planorbis. The former of these exactly corresponds 
with our figured English specimen. The other differs in several slight particulars, 
but it seems to be the impression of Dr. Kayser, following Bronn, that these 
differences are not of specific value, and he unites them into one species under 
the name Ph. Ixvis. This view a comparison of the figures of the two species 
leads me to consider perfectly correct ; the more so as we frequently find a con- 
siderable amount of individual variation in other kindred species. 

There seems little reason for giving preference to either name. Its describers 
place Ell. lasvis before Eu, planorbis. The former they identify in their " Tabular 
List," though not in their description, with Eu. lasvis, Goldfuss, a catalogue name 
for a shell which Goldfuss afterwards figured as Eu. serpens, PhiUips, with which 
it agrees. Bronn doubtfully unites them under the name Eu. planorbis. Other 
authors have used the two names nearly equally. On the whole it seems best to 
follow its describers in giving priority to Eu. Ixois. 

Dr. Kayser formed his new genus for the reception of this shell because he 
had observed that one or two German examples of it retained agglutinated 
fragments of foreign shells. The same feature is occasionally to be observed, 
though to a much shghter degree, in the English shells, and forms an additional 
reason for concluding not only the generic but specific identity. 

The shell described by de Koninck under the name of Eu. planorbis from the 
Carboniferous of Belgium difiers so slightly that we may regard it as identical. 
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Affinities. — From Eu. circula/ris and Eu. Hecale this species differs by the slow 
rate of increase of its whorls. 

From Eu. serpens it is distinguished by its spire being flat or slightly 
elevated instead of being sunken, and by the distinct elbow upon the upper part 
of the whorls. 

In some of the specimens the last whorl suddenly changes its horizontal 
direction so as to give the shell the form of a truncated cone. Thus it differs 
from the conical species Eu. Dionysius and Ph. philosophus not only by the slower 
rate of increase of its whorls, but by the cone of its spire being truncated. 

Euomphalus papyraceus^ F. A. Romer/ appears to have a papyraceous test 
and still more slowly increasing whorls, and to lie in one plane. 

PorcelUa Udvigata^ Ldveilld,* appears very similar to the specimen figured on 
PI. XXIII, fig. 19, but diffors in the spire being almost equally concave with the 
umbilicus, and in the flat and lozenge-shaped section of the whorls — points which, 
in all probability, may be taken to be sufficient to prove that that Carboniferous 
shell is distinct. 



3. PfllLOXENE SERPENS, PhUUpS Sp. PI. XXIV, figS. 1 — 5. 

1841. Euomphalus ssbpeks, Phillips (pars). Pal. Foss., p. 94, pi. xxxvi, fig. 172 

(a and b only). 
1844. — — Ooldf. Petref. Germ., vol. lii, p. 88, pi. cici, 

figs. 8 a, 6 (Carboniferous). 
1850. — PLAjroBBiS, F. A. Bomer. Beitr., pt. 1, p. 37, pi. v, figs. 24 a, b, 

1854. — SEBPEKs, Morris. Cat. Brit. Fobs., p. 248. 

1860. — OBBis, Eichwald. Lethfea Bossica, p. 1155, pi. xlii, figs. 8 a, b, 

1861. — CLYMENoiDES, HuU. Desc. N. Sp. Fos8., p. 26. 

1862. — — — Fifteenth Rep. N. Y. State Cab. Nat. 

Hist., pp. 54 and 166, pi. vi, figs. 1, 2. 
1876. — — — Pal. N. Y., vol. v, pt. 2, p. 62, pi. xvi, 

fig. 15 ; and pi. ixx, figs. 1 — 5. 
1888. — SEBPEKS, Eth, Fobs. Brit., vol. i. Pal., p. 163. 

Description. — Shell rather small, discoid, very flat, of about five rather slowly 
increasing volutions. Spire usually elliptically coiled, flatly concave, slightly less 
so than the umbilicus. Suture deep and very well defined, facing upwards. 
Whorls almost circular in section, attached to the whorl within by a very narrow 
portion, so that the shell is hardly involute. Back slightly oblique. Surface 

1 1850, F. A. Eomer, ' Beitr. Harz.,' pt. 1, p. 49, pi. viii, fig. 7. 

« 1835, L^veill^, ' M^m. Soc. G6ol. Fr.,' vol. ii, pt. 1, p. 39, pi. ii, figs. 12, 13. 
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crossed by numerous minute strife or lines of growth (which are more or less 
regular and clear, probably owing to the state of preservation of the fossils), which 
curve slightly rearwards on the lower part of the back, and then slightly forward 
again below. Shoulder (just within the suture on the inner whorls and just 
above the greatest diameter of the shell on the outer whorl) often bearing a 
line of frequent scars of attachment, which do not preserve any trace of impressed 
ornament, so that the attached bodies were possibly stones and not shells. 
Size. — Height 6 ram., width 22 mm. 
Localities. — This species appears to be rather common. There are tw 
specimens, one bearing scars, in Mr. Lee's Collection in the British Museum, and 
four in the Woodwardiau Museum from Lummaton. There are seven specimens 
in Mr. Vicary's Collection and two in the Museum of Practical Geology from 
Wolborough ; and there are seven in the Torquay Museum, of which five are in 
the Battersby Collection, from these two localities. 

Remarks. — The above description is taken chiefly from a shell in the Torquay 
Museum and a shell of Mr. Vicary's. These shells differ only in the strise of the 
latter being more regular; in both cases they are equally microscopic. They 
accurately correspond with the two best figures («, b only) of Phillips's 
Euomphahis serpens, and clearly belong to that species. In Mr. Vicary's shell 
there are no signs of scars ; and, indeed, only two of the Torquay specimena 
show them, the others being, however, mostly in the condition of casts. 

I have not met with Phillips's type, but Mr. Vicary's specimen is so exactly 
similar as to answer the same purpose. As the markings are only visible under a 
strong lens, Phillips's description of it as smooth may be regarded as approxi- 
mately accurate. 

At page 138 of the ' Pal. Fobs.' he describes another shell, Eu. annvlcUue, 
Phil., as identical with that figured as pi. xxxvi, fig. 172 a, h, from which, how- 
ever, it distinctly differs both m the number of its whorls and the coarseness of 
its ribbing. 

In fact, under the heading of Eu. serpens and Eu. annulatus in the ' Pal. Fosa.' 
Phillips, as he himself seems aware, has included several separate species of shells. 
Four, it not five, very distinct forms are recognisable, viz. : 

No. 1. Figs. 172 a, 6, — practically smooth, flat, horizontally symmetrical. 

No. 2. Fig. 172*, — finely ribbed, flat, of many whorls. 

No. 3. Fig. 172/, — strongly ribbed below, few whorls, deep umbilicus. 

No. 4. Fig. 172 g, — spire flatly conical, strongly ribbed (?), of few whorls. 

No. 5. Figs. 172 c—e, — flatly conical, minute, smooth, of many whorls. 

(a) It seems best to regard No. 1 as the type of the restricted species Eu. 
serpens, Phillips, as that species agrees best with his description, and is well 
represented by his first and most prominent figures. 
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(jS) No. 2 must evidently be taken as the type of Euomphalus annulatuSj 
Phillips. There can be no doubt that the specimen in the Museum of Practical 
Geology is the original of this figure, and it certainly belongs to a well-marked 
and distinct species. 

(y) No. 3 is represented by a poor and almost unrecognisable figure of the 
umbilical side. The authorities of the British Museum regard a shell in the Lee 
Collection as the original of this figure, and the accidental marks of the specimen 
make it almost certain that they are right in doing so. As the figure is so poor, 
and does not agree with Phillips's description, it has no right to the original name 
of Eu. serpens. This shell, as will be seen below, in all probability belongs to the 
species described by me as Eu. fenestralis. 

(8) No. 4 is represented by a figure of the upper side only. Phillips regards it 
as the same as No. 3, saying on page 222, " They (figs. 172/ and g) have a different 
aspect from the rest." It is, however, quite different from the upper surface of 
my Eu. fenestralis^ and its figure does not seem to me to be likely to correspond 
with the type of fig. 172/. I have been unable to discover the original specimen. 
It appears to me, however, to agree with Eu. Hecale, Hall, except that it shows 
signs of strong ribbing. Until either the type or more perfect specimens agreeing 
with it are found it will be difficult to differentiate it with certainty. 

(f) The last form, No. 5, is a minute, many-whorled, and more globose shell. 
It probably comes from North Devon. It differs from all except No. 4 in having a 
more conical spire, and from No. 4 in having more slowly increasing whorls, and 
probably in being smooth. It has been recognised by M*Coy^ from the Carboni- 
ferous beds, and there are specimens of it in the Bristol Museum. 

Hence for the form now under description we may retain Phillips's name, 
especially as it appears to be the shell which subsequent authors have generally 
understood to represent his species. 

In it the spire is so depressed that it is sometimes difiScult to distinguish the 
top of the shell from the bottom, but at other times the lower side of the aperture 
is slightly angulated. 

I can see no difference between Eu. orbis, Eichwald, or Eu. clymenoides^ Hall, 
and the English shell, except that they are not elliptically coiled and bear no 
attachment scars ; but these are not constant features in this species. 

Affinities. — Eu. SBqualis, Sowerby,^ from the Mountain Limestone, is very 
similar, but it has more numerous and more slowly increasing whorls. 

The young of Euomphalus Goldfussi^ d*Archiac and de Vemeuil,' has decus- 
sating and more undulating striaa. 

^ 1844, M*Coy, • Syn. Carb. Foes. Ireland,' p. 37. 

^ 1816, Sowerby, * Min. Conch.,' vol. ii, p. 89, pi. cxl, fig. 1. 

' 1842, d' Arch, and de Vero., * Qeol. Trans.,' ser. 2, vol. vi, pt. 2, p. 362, pi. xxxiv, figs. 1, 1 a, 2, 2 /?. 
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Eu. serpens,^ as given by Goldfuss,* from the Carboniferous rocks, may be the 
same species, though appearing a rather higher shell, and flatter above. 

Phanerofinus Eboracensis, Hall, is described and figured as having similar sears 
of attachment of fragments of ahells, but its spire is free and shghtly elevated. 

In the British Museum is a Euoniphaliis from the Middle Devonian of 
Teignmouth, with a smooth and sunken spire, which only differs from the present 
shell by having much more numerous, smaller, and more slowly increasing whorls. 
An apparently similar specimen is in the Torquay Museum. 



2. Genus. — Euomphahjs, Sowerhy, 1814. 

This large genua begins in the Cambrian or Lower Silurian, and reaches the 
Trias, even if some Cretaceous species of Solarium ought not to be included in it. 
There is a considerable amount of variability among its species, in the ornament, 
in the sectional shape of the whorls, and in the elevation of the spire. 

Tt appears that the name StraparoUus, Montf., 1810, has the priorityj but 
Sowerby's name is so generally used that a change would be inadvisable. 

Zittel divides it into several sub-genera, placing smooth species in StraparoUus, 
and striated and spirally keeled species in Euomphahts. Some of the species — as, 
for instance, Eu. rota and Eti. radiatus — seem so like the genus Dtscohelit, Bunker, 
1851, reaching from the Trias to the present time, that, as far as the shell is con- 
cerned, the only distinguishing mark appears to be the forward, instead of back- 
ward, curving of the striae on the back. 



1. BooMPHALua DiOHTBii, de Montfort, sp. PI. XXIII, figs. 20, 20 a. 

1810. STaApABOLLFB DioHTSii, de Montjbrt. Conch., toI, ii, p. 171. 

1818. Hklioitkb Diontbii, Sehlotheim. Jahrbuch, vol. vii, p. 85. 

1820. — PBI8CUB, Sehlotheim. Petre fatten- Kunde, vol. ii, p. 60, pi. x, 

fig. 1. 
1820. — TEOCHrLiiTCB, Sehlotheim. Ibid., vol. ii, p. 60, pi. i, fig. 2. 



' 1814, Goldfuss, ' PetreC Germ.,' vol. iii, p. 88, pi. cxci, Bgs. 8a, b. 
> 1879, Hill, ' Pal. N. T.,' vol v, pt. 2, p. 61, p!. ivi, flge. 19—28. 
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1820. Heltcitss xllifticus, Sehlotheim. Ibid., yoI. ii, p. (H), pL x, fig. 8. 
1828. CiBKUS BOTVNDATUSy Sowerhy, Min. Conch., yoI. v, p. 86, pi. ccccxxix, 

figs. 1, 2. 
1836. — — Phillips. GeoL Yorks., yoI. li, p. 226; pi. xiii, 

fig. 15 ; and pi. xv, fig. 32. 
1840. EuoHPHALUS HELiCTTOBMis, Mufister. Beitr., pt. 3, p. 85, pi. xv, fig. 6. 
1842. CiBBUS B0TUNDATU8, var., d^Arch. and de Tern. Geol. Trans., ser. 2, 

vol. vi, pt. 2, p. 389. 
1844. EuoHPHALUS AKGUis, JliPCoy. Syn. Carb. Foss. Ireland, p. 85, pL iii, fig. 11. 
1848. Stbafabollvs pbiscus, d^Orhigny. Prodrome, p. 65. 
1848. — DiONTSii, d^Orhigny, Ibid., p. 120. 

1858. EvoHPHALUS LiBYis, var. TUBBITUS, Sandherger, Verst. Ehein. Nassau, 

p. 218, pi. XXV, figs. 7,7 a, 7 b. 
1854. — DiONTBii, Morris, Cat. Brit. Eoss., p. 247. 

1857. — YOBTEX, JEiehwald. Bull. Soc. Nat. Moscov., p. 166. 

1860. — — — Lethffia Bossica, p. 1150, pi. xlii, figs. 

15 a, 6. 
1876. — DiONTsri, F. Bdmer, Leth»a Pal., pt. 1, pi. xlv, fig. 9. 

1878. — OPHIBENSIS, Hall and Whitfield. Eep. Geol. Fortieth 

Parallel, by C. King, pt. 2, p. 261, 
pi. iv, figs. 26, 27. 
1881. — DiOBTsii, d€ Koninek. Ann. Mus^e Boyal H. N. Belgique, 

vol. vi, pt. 3, p. 120, pi. xiii, 
figs. 8—10; aud pi. xiv, figs. 16, 18. 

Description. — Shell small, conical, depressed, of numerous slowly increasing 
whorls. Spire forming a low cone of about five volutions. Suture deep and wide. 
Whorls smooth, spreading horizontally from the suture, nearly circular in section. 
Shell-structure smooth. 

Size. — Height 10 mm., width about 15 mm. 

Locality. — Lumraaton, There is a specimen in the Woodwardian Museum. 

Remarks. — Euomphahis Dionysii is a well-known and common Carboniferous 
species, which has been described by many authors from de Montf ort to de Koninek, 
who has given a very long synonymy. Whether it is also to be registered in the 
Devonian list is much more open to question. Various fossils have been 
described by various palsBontologists under several names from Devonian rock 
which are very similar, and which there is much reason to regard as identical, 
especially as the Carboniferous species is subject to a considerable amount of 
variation, which is sometimes such as to include the Devonian forms. 

The small shell in the Woodwardian Museum is the only evidence of its occur- 
rence in the localities now under notice, and this shell is not sufficiently perfect to 
enable us to come to a very positive decision in the matter. There are numerous 
specimens of Eu. Dionysii from Carboniferous beds in the British Museum and 
the Museum of Practical Geology, and several others are figured by de Koninek. 
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Some of these have rather more sloping sides, but others, except that they are 
larger and better specimens, seem exactly like it. 

The Lummaton fossil also agrees so perfectly with the figure which Schlotheim 
gives of his Helicites priscus as evidently to be specifically identical with it. It 
does not seem clear from Schlotheim's description whether that was a Devonian or 
a Oarboniferous shell. If the latter, it is simply a synonym of Eu. Dionysii ; but 
d'Orbigny regards it as Devonian, and quotes it from Paffrath, and if that be 
the case I think we are obliged to regard theWoodwardian fossil as an example of 
Schlotheim's, and therefore of de Montfort's species. 

Schlotheim's two other species are certainly Carboniferous fossils which are 
identical with Eu. Dionysii. 

Again, our English fossil appears to be so like Euomphalug heliciformis, Munster, 
that there can be little room for doubt that, although the body-whorl certainly 
seems wider, it also is the same shell. 

Eu. Ise-ois, var. turritux, Sandberger, is a little more elevated, but it clearly corre- 
sponds with it, and must be regarded as a synonym. 

Eu. vortex, Eichwald, on the other hand, has a slightly lower spire, a wider and 
deeper suture, and rather more slowly increasing whorls, which are more trans- 
versely oval in section. Thus it varies from Eu. Dionysii in the opposite direction 
to Sandberger's shell, but it still comes so close that I am very much inclined to 
regard it as identical. 

Cirrus rotundatus and Eu. ophirensii are quoted as Carboniferous synonyms 
upon the authority of de Koninck, 

Affinitips. — Tlio Devonian shell differs from En. rirrnJ-iru, Phillips, in having 
much more numerous and slowly increasing whorls, and generally a higher spire. 
From En. lasvis it is distinguished by its coiling being distinctly conical, and more 
definite and regular than it is in that shell. There is certainly jnst a possibility 
of its proving to be identical with that shell, especially as it bears upon its 
surface suspicious-looking fractures which might perhaps be supposed to indicate 
agglutinations. But even if this were so, it would of course still remain a question 
whether PL Ixois, d'Arch. and de Vern., should on that account be merged into 
de Montfort's shell. This is very unlikely, but it could only be finally solved by 
the discovery of more numerous and better English specimens, or by the examina- 
tion of a larger number of foreign examples than chose to which I have myself 
had £ 
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2. EuoMPHALUS Heoalb, Hall. PI. XXIV, figs. 7, 7 a, 8, 8 a. 

? 1841. EiTOMFHALUS 8EBPSN8, Phillips (pars). Pal. Fobs., p. 94, pi. xxzvi, fig. 172^ 

(only). 
? 1848. — DEPBES8US, Hall (not Gol4fusi). Qeol N. T., Surv. Fourth 

Oeol. Dist., p. 291. 
1867. — SXBPEN8, Semenow and Moller. Ober-Dev. Schicht. Mittl. 

EiiBslands, p. 675, pi. iv, fig8. 4 a, b. 
1879. — Hbcalk, Sail Pal. N. Y., vol. v, pt. 2, p. 69, pi. xvi, 

figs. 10—14. 
1889. — LJSYis, Whidhome. Geol. Mag., dec. 8, vol. vi, p. 30. 

Description. — Shell small, depressed, elliptically coiled, nearly discoidal, of 
three or four rapidly increasing whorls. Spire forming a very low cone. Suture 
deep and wide. Whorls transversely elliptic in section, rising gently from the 
suture and being slightly convex on the upper surface, becoming very convex 
round the back, and being decidedly convex, or possibly subangulated, below. 
Umbilicus large and deep, exposing the rounded inner sides of the whorls. 
Surface smooth, or marked with indistinct growth-lines. 

Size, — Height about 10 mm., width about 22 mm. 

Localities. — In Mr. Champernowne's Collection there is one specimen from 
Wolborough and one from Lummaton. In the Museum of Practical Geology 
there is a specimen from Wolborough. In the British Museum there is a specimen 
from Wolborough, which perhaps belongs to the same species. 

Remarks. — I formerly thought that these fossils were a variety of Eu. laevis^ 
d'Archiac and de Verneuil,^ as the figure of that species given by Sandberger* 
seemed to approach them more nearly than does the original figure of the French 
authors. However, a further comparison has convinced me that that view cannot 
be sustained, as the English fossils are definitely conical, and their whorls are 
decidedly fewer and more oval in section, and increase much more rapidly. 

Moreover, Prof. Kayser has united Eu. lae^ois with Eu. planorbisj d'Archiac and 
de Vemeuil,' while the various figures of the German shells leave little doubt that 
he is correct in doing so ; the English fossils which I have above referred to that 
form are evidently distinct from those now under notice. 

On the other hand, these fossils appear almost exactly to correspond with 
Euomphalus serpens ^ Semenow and Moller (not Phillips), and I can find no grounds 

1 1842, d'Archiac and de Yemeuil, 'Geol. Trans.,' ser. 2, voL vi, pt. 2, p. 868, pi. xxxiii, 
figs. 8, 8 a. 

' 1858, Sandberger, ' Verst. Bhein. Nassau,' p. 218, pi. xxv, figs. 6, 6 a, 66. 

' 1842, d*Archiac and de Vemeui], ' Geol. Trans.,' ser. 2, vol. vi, p. 868, pi. xxxiii, figs. 7, 7 a. 
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for distinguishing them from the American species described as Euomphabiit 
Hecale by Hall, whose description, however, is rather vague in one or two 
particulars. 

Affinities. — This shell haa much the appearance of a small or young variety of 
Euoviphahis cireularis, Philhps, but it quite differs from it in the shape of its 
whorls, and in the almost entire absence of any depression round the suture. 

Euomphalus Dionysii, Montfort, is distinguished by its more elevated spire, 
and its more numerous, circular, and more slowly increasing whorls. In Euom- 
phalus leBvig, var. turritus, Sandbcrger, which appears to me distinct from Ea. 
Imvia, and probably a variety of Eii. Dionysii, the spire is still more elevated. 

StraparoUus grandis, de Koninck,' is a very much larger form, and its whorls 
are rather fewer and more horizontally flattened. 



3. Euomphalus cikculaeis, Phillips. PI. XXIV, figs. 9, 10. 

1840. EUOUFBALCS 0IBCULA.BI8, PhilUpt. Pftl. FoBB., p. 94, pi. iiiri, fig. 171. 

1S54. — — Morrii. Cat. Brit. Fobs., p. 247. 

1888. — — Etkeridge. Fobb. Brit., vol. i. Pal., p. 163. 

Description. — Shell very large, spiral, turrited, very depressed, so as to be 
almost lenticular, of three or four volutions. Spire very low, loosely and rather 
irregularly coiled. Suture shallow, obtuse. Whorls subquadrate or subcircular ; 
after rising slightly close to the suture spreading out flatly to the shoulder, where 
they turn through a blunt angle and become gently and uniformly coavex on the 
back, at the bottom of which they turn through a still greater angle, which 
bounds the base. Base flat or slightly coDTex, sloping inwards, forming a 
narrow border round the wide, deep umbilicus, which is marked within by a 
sharp, deep, sutural, spiral trench or excavation. Mouth (or section of whorl) 
subquadrate or subcircular. Shell-structure rather thin. 

Size. — Height 30, width 52 mm. 

Localities. — From Wolborough there are three examples in Mr. Vicary's 
Collection, three in the British Museum, and several in the Museum of Practical 
Geology. There are four specimens in the Torquay Museum, two of which seem 
to have come from Lummaton and two from Wolborough. There is a very large 
specimen from Lummaton, showing the umbilical side, in the Woodwardian 
Museum, and another in my Collection. 

Remarks. — Phillips's type of this species is in the Museum of Practical Geology, 
but at the time that the specimens for figuring were selected we had not recog- 
' 1881, de KoDinck, ' Add. Mub. Eoy. H. N. BeJg.,' toI. vi, p. 126, pi. lix, figs. 10, 11. 
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nised it, and consequently, as other specimens seemed to show the characters of 
the shell better, it has not been reproduced. This specimen is slightly smaller 
than his figure, which fairly represents it, though drawn upon the slant. 
It has a rather flattened band on the shoulder, and below this on the back are 
some indistinct and doubtful signs of spiral striae, which are much exaggerated in 
Phillips's drawing. It appears to be very like fig. 10 of our plate, which would 
still more resemble it if its surface had not been so much worn away. 

Phillips mentions in his description " some traces of spiral striae ;** these cannot 
be seen in many of the specimens, probably because they have been obliterated 
by the decortication which is characteristic of so many Wolborough fossils, and 
which has more or less afiected all the examples of this shell that I have seen. 
They are, however, to be observed upon one or two of them, as upon Phillips's 
type specimen, and on the British Museum specimen, PI. XXIV, fig. 11. The 
specimens from Lummaton, which might have preserved Ihe ornament, are 
unfortunately only exposed on the umbilical side, and indeed show so little 
character that it is only presumptively that they can be referred to this species. 

Some of the most distinctive features of the species are the horizontal 
flattening and falling in of the upper part of the whorls, and the low blunt angle 
of the shoulder, which seems to be caused by the thickening of the substance of 
the shell at that point. These characters are seen developed to a much greater 
extent in the Carboniferous species Eu. sequalis, Sowerby, sp.,^ and Eu. marginatus^ 
M*Coy.* Eu. pentangulatus^ Sowerby,* another Carboniferous species, has a much 
sharper and more elevated keel upon the shoulder, and the part above it is 
inclined at a higher angle to the suture. 

As will be seen from the figures we give, this species is subject to considerable 
variation. Indeed, if we had a larger number of specimens to judge fi*om, it is 
possible that they might prove that we have included more than one species under 
this head. Thus the shell delineated in fig. 10 gives the most usual form ; that 
given in fig. 9 is a variety with the upper part of the whorl almost quite flat and 
horizontal, and with a much sharper angle at the shoulder, so that it is hardly to 
be distinguished from Eu. mqualis. Sow.; while in that given in fig. 11 the 
diflerences are so marked that I have separated it below as a named variety. 

Affinities. — Where, as is usually the case with the Wolborough specimens, the 
surface is much decayed, it often becomes very difficult to distinguish specimens 
of Pleurotomaria delphinuloides^ Schlotheim, from this species. They appear, 
however, to be distinguished by having a higher spire, and by the whorls sloping 
downwards and not upwards from the suture to the shoulder. ^ 

^ 1816, Sowerby, * Min. Conch./ vol. ii, p. 89, pi. cxl, fig. 1. 

* 1844, M*Coy, ' Syn. Carb. Fobs. Ireland,' p. 86, pi. v, fig. 21. 

• 1814, Sowerby. * Min. Conch.,* vol i, p. 97, pi. xlv, figs. 1, 2. 
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Enomphalus Dionysii, Moatfort, haa a more elevated spire and less rapidlj 
increasing whorls. 

In Euomphaiiia Irigoyialis, Goldfuss,^ the spire is lower, and there is a niore 
definite concavity on the upper part of the whorls near the suture, somewhat like 
that seen in Sowerby's figure of his large specimen of Nerita speciosa, Sowerby.* 



4. Bdompbat.cs riHOtJLARls, Pkillipg, var. oemmdlifee, var. nov. PI. XXIV.fig 11. 

One of the specimens of Euompbalns eircularis from Wolborough in the 
British Museum is, as mentioned above, so different from the rest that I have 
thought it best to distinguish it as a named variety. Possibly if further and 
better specimens are found it may prove to be a distinct species. It is elliptically 
coiled in about four volutions. Its spire, though conical, is so depressed that the 
apex is decidedly below the plane through the shoulder of the body-whorl. The 
section of the whorls is distinctly trigonal, the upper surface rising obliquely and 
flatly to the shoulder, the back being moderately convex, and the base also flatly 
obliqiie. Upon the shoulder is a promiuont, elevated, rounded ridge or keel, 
between two narrow concavities, which is divided into beads by numerous trans- 
verse striae, visible only upon this keel. Upon the back are indications of several 
fine spiral threads, rather closely arranged, The umbilicus is very large and 
shallow. 

Affinities. — Enoynphalus rafiUiformis, de Koniuck,* is very similar to this shell, 
but in it the raised keel is situated much lower down upon the whorl and further 
from the suture than it is in the Devonian specimen. 



6. EUOMPHALDS ANNOLATDS, Phillips. PI. XXIV, figs. 6, 6 a. 

1841. EnoMPHALCB ANMULATUB, PhUUpt. Pal. FoM., p. 138, pi. 60, fig. 172". 
1811. — ANHULOsns, Pkillip*. Ibid., p. 231. 

1842. — ANNDLATCB, tTArch. and de Vern. Geol, TrauB., ser. 2, 

vol. Ti, pt. 2, p. 363, pt. ixiiii, 
figs. 11, lid. 
18*4. — — OoUf, Petref. Germ., vol. v, p. 82, pi. cIhxIs, 

fig.i). 

I 1844, Goldfues, ' Petref. Germ,,' vol. iii, p. 81, pi. clmii, figa. 5. 5 a. 

» 1840, Sowerby, • Geol. TraDs.,' eer, 2, vol. v, pt. 3, pi. Ivii, fig. 15. 

^ 1881. de Koninck, 'Ann. Mua, Eoj. H. N. Btlg.,' vol. vi. p. 14«, pi. i, figs. 39—41. 
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Macrochilina scbcostata, Schlotheim, sp. (Page 159.) 
Fifl. 

1. Large specimen. Wolborough. Vicary Collection. 

2. Lower part of another large Bpecimen, showing the callosity on the inner lip; 

2a, portion of surface, X 2'6. Limimaton. My Collection. 

3. Original specimen of Macrochilns arculatus, Phillipa (not Schlotheim). Wol- 

borough. Museum of Practical Geology. 

4. A specimen transversely crushed, but drawn obliquely so as to give nearly the 

true shape of the shell. Lummaton (P). Torquay Museum. 
6. Another specimen, wanting the body-whorl. Barton. British Museum. 

6. Another specimen. Wolborough. Torquay Museum. 

7. Original specimen of Macrochilus elongatus, Phillips. Wolborough. Museum 
of Practical Geology. 



Mackochilina ahculata, Schlotheim, sp. (Page 162.) 

8, 8 a. Two views of an elongate specimen. Chudleigh. Yicarj Collection. 

9. A stouter specimen ; 9 a, portion of surface, X 2-5. Chudleigh. " Vicary 

Collection. 



Maceochilina LiNCTA, PkilUps, sp. (Page 163.) 



10. A specimen showing sculpture, X 2. Lummaton. Lee Collection. British 
Museum. 
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MiCHocHiLiKi lUBnioATA, SoKcrby, ap, (Page 164.) 

1. Large specimen, aomowhat crualied. Wolborougb. Yicary Collection. 

2. Another crushed epecimen. Wolborougb. Museum of Practical Geology. 

3. Aootber Bpeciiiien, defective in front, (Tbe spire should be a tittle bigber than it appears in ttie 

figure.) Barton ? Torquay Muaeum. 

4. 4ia. Small apeeimea, with rather higher spire. Chudleigh. Vicary Collection. 

MAORUCSiLiHi suBiUBKiCATAj d'OrHgny, ap. (Page 166.) 

5. 6. Large specimens, with defective body-whorla. "Wolborongh. Vicary Collection. 
7. Another spec i men. Lummaton. My Collection. 

JiACBOcnitiNA TENTDicOBA, Qoldfuti, sp. (Pa.ge 167.) 
B. Large specimen ; 8 a, another view, Bbowing mouth, but with ahell partly deatroyed. 

borough. Museum of Practical Geology. 
9. Another specimen, with defective body-whorl. Wolborougb, Muaeum of Practical Geology. 

Macuochiliba, aff. acuta, Sotoerhj/, ap. (Page 168.) 

10, Specimen with surface destroyed ; lOo, another view, showing moutb. Wolborougb. Vicary 

Collection. 

Macbochilisa kletata, n. sp. ? (Page 170.) 

11, 11 o. A specimen whose abape is much obscured by matrix. Lummaton. My Collection. 

12, 12 a. A much worn specimen, X 2. Wolborougb. Museum of Practical Geology. 

Maceochiliha bjkcta, n. ap. (Page ITO.) 

15. Specimen showing tbe flatness of tbe whorls and the angulated form of the lower part of tbe 

body-whorl, x 2. Barton. British Museum. 

TusBO PENaELLii, Whidbome. (Page 274.) 
14. A worn and rather cmsbed specimen, x 2. Lummaton. Torquay Muaeum. 

Natica UEBiDioirAiis, PhilUpi T (Page 196.) 

16. Specimen wanting the body-nhorl ; 16 a, another view, showing signs of another whorl, x 2 ; 

156, apical whorls, x 3. "Wolborougb. Vicary Collection. 

Spahioneua bcalaboideb, Whidbome, sp. (Page 186.) 

16. Specimen with worn surface; 16 a, another view of the body-whorl. Wolborougb. Torquay 

Museum. 

17. Another specimen, retaining surface. Wolborougb. Vicary Collection. 

LozoNEUA BoEUEBi, Km/ier. (Page 172.) 
16. Specimen retaining the ahell, though slightly worn, X 2; 18a, a whorl of the same shell still 
more enlarged. Wolborougb. Museum of Practical Geology. 

19. Another fragmentary specimen, partly obscured by matrix, x 2. Lummaton. My Collection. 

HOLOF£LLA TEIHIISIJLGATA, Sandberyer. (Page 226.) 

20. Specimen retaining test ; 20 n, portion of aar&ce, x 5. Lummaton. Woodwardian Museum. 
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PLATE XVIII. 

Loxo^fEMi. BETiccLATiTM, PhilUpg. (Page 177.) 
Fis. 

1. LftTge specimeD with o. thick shell. Wolboroagh. Mueeum of Practical Geology. 

2. Still larger apecimen with a tery thick shell, one of the figured specimenB of Z.^wJw^ttn. Phillipi. 

Chudleigh. MuBeum of Practical Geology, 

3. 3 a. Original figured Bpecimen of L. relicuialum ; 3 J, a eingte whorl, x 1-5. Wolborough. 

Museum of Practical Geology. 

LoxoiTEMA? ep. (Page 178.) 
i. Internal mould of an imperfect specimen. WolboFough, Ticary Collection. 

LoxoHEUA scALAim:FOB!i£, Holzopfel, ap, (Page 179.) 

5. Specimen with exterior partially worn away. Wolborough. Vicary Collection. 

MiCHELiA, sp. (Page 183.) 

6. Internal mould of an imperfect specimen. Wolborough. Ticary Collection. 

LoxoyEMA COjricCM, n. ep. (Page 180.) 

7. Specimen retaining test though rather worn, Bbovriug the flatness of the whorls and the slightneu 

of the suture; 7 a, portion of surface, x 15. Wolborough. Torquay Museum. 

8. Internal mould of a shell probably of the same species. Wolborough. Torquay Museum. 

HoLOPELLA TE K ui BET icir LATA, n. sp, (Page 221.) 
y. Specimen retaining test ; 9 a, another view, showing the variation in the Butural angle ; 9 i, portion 
of surface, x 4. Wolborough. Vicary Collection. 

HoLOpELLA TEKciBDLCATA. SandhsTger. (Page 226.) 

10. Specimen retaining lest -, 10 a, portion of surface, x 2. Wolborough. Vicary Collection. 

11. Similar specimen wanting test, x 1"5. Wolborough. Muaeum of Practical Geology. 

HoLOPELLA DTTPLisuLCATA, TPTiidbomt. (Page 227.) 

12. Body-whorl of a specimen partly retaining teat ; 12 a, portion of surface, X 2 ; 12 A, portloa of 

the same, X 6. Lummaton. My Collection. 

13. Another specimen, consisting of two whorls, x 2. Lummaton. My Collection. 

14. Another specimen, retaining surface, X 1'6 ; 14 a, a single whorl more enlaced; 14 &, a small 

portion still more enlarged, Wolborough. Champemowne Collection, 

HoLOFELLA coBTATA, Sandbergcr, sp. (Page 229.) 

15. Specimen retaining shell, x 1'6; IS a, portion of surface enlarged. Wolborough. Museum of 

Practical Geology. 

HoLOFSLLA Hennahiaba, Sowerbi/, sp. (Page 228.) 

16. Specimen retaining test, x 15; 16 o, one whorl, x 8. Lummaton (P). Torquay Museum. 

Loxoheua FBISC0M, Munttsr, sp, (Page 181,) 

17. Internal monld of a specimen. Wolborough. Museum of Practical Geology. 

18. Another specimen, x 15. Lummaton(P). Torquay Museum. 

19,19 a. Another specimen, retaining test, x 15. Lummaton. Torquay Museum. 
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PLATE XIX. 
Natica sexicosta, Phillips. (Page 192.) 

1. Specimen, X 2"5. Lummaton, Torquay Museum. 

Natjca ANTicjUA, Goldfms. (Page 193.) 

2. Specimen, X 4 ; 2 a, another view, with outline of moutli restored. Lum- 

maton (?). Torquay Museum. 

Naticopsis oakpula, Sowerby, sp. (Page 189.) 

3. Large but injured epecimen, showing the fine ridges on the lower part of the 

wiiorl ; 3 a, another view, sliowing the coarse ridges on the upper part 
of the whorl. Chudleigh. Vicary Collection. 

4. Small specimen showing the bifurcation of the ridges, X 4. Chudleigh. 

Vicary Collection. 

LirroKiNA DE70NICA, Wkidhorne. (Page ISG.) 

5. 5 a. Two views of a large and very perfect specimen, X 2. Chudleigh. 

Vicary Collection. 

LllTOfllNA TJsSHERI, D. Sp. (Page 188.) 

6. 6ri. Two views of a large specimen wanting spire. Lummaton. My 

Collection. 

7. 7 a-. Two views of another specimen, longitudinally distorted, X 2. Chudleigh. 

Vicary Collection. N.B. — On the Plate, 7 6 is a misprint far 8 b. 

8. 8 a, 7 b. Three views of another specimen, obliquely distorted so as to narrow^ 

the front part of the mouth, X 2. Chudleigh. Vicary Collection. 

Plattostoma siomoidale, Phillips, bj).? (Page 198.) 

9. Specimen preserving surface, which is marked by undulating strias, X 2'5. 

Lummaton (?). Torquay Museum. 

10. Another specimen, wanting apex, X 2 ; 10 a, portion of surface much more 

enlarged. Lummaton. My Collection. 

SmopHOSTYLUs, sp. (Page 197.) 

11. A distorted specimen which wants the shell; 11 a, apical view. Probably 

from Chircombe Bridge. British Museum. 

Capulos P iNViCTiis, n. sp. (Page 204.) 

12. Lateral view of a large specimen ; 12 a, apical view. Barton. British 

Museum. 

13. Lateral view of another specimen, X 2; 13 o, apical view. Lummatou. My 

Collection. 

14. Apical view of large specimen, partially retaining colour-bands, and showing 

its sinuous peristome and elliptic coiling ; 14 a, basal view, showing a deep 
basal furrow; 14 i, 14c, lateral views. Wolborougli. Vicary Collection. 
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PLATE XX. 

Capulus pericomi'3[T3, n. sp. (Pa^e 205.) 
■Pio. 

1. Upper view of a specimen with unusually angulafced whorls; 1 a, lateral view; 

1 b, apical view. Lummaton. My Collection. 

2. Upper view of another specimeu, X 1'5; 2 a, apical view. Lummaton. My 

Collection. 

3. Apical view of another specimen; 3a, npper view. Lummaton. Wood- 

wardian Museum, 
•i. Apical view of a stouter specimen; 4a, upper view. Lummaton, , My 
Collection. 

5. Apical view of a stouter and slightly furrowed specimen ; 5 a, upper view. 

Wolborough. Vicary Collection. 

Capulds eostbatus, Trenhier ? (Page 207.) 

6. Upper view of a specimen partially retaining test X 2; 6 a, apical view. 

Lummaton. My Collection. 

7. Upper view of another specimen ; 7 a, apical view ; 7 b, basal view, showing' 

the deep concavity of the base. Lummaton. My Collection. 

8. Upper view of a very large specimen with a close, well-developed spire ; 8 a, 

dorsal view. Wolborough. Vicary Collection. 

Capulcs coMPRESSna, Goldfuss, sp. (Page 208.) 

0. Upper view of the apical portion of a shell, retaining its colour-bands, X 5 ; 

9 a, apical view. Lummaton. Woodwardian Museum. 

10. Apical view of the apical portion of another shell, retaining colour-bands, X 2 ; 

10 (7j basal view. Lummaton. My Collection. 

11. Upper view of a higher specimen, in which the apex is wanting ; 11 a, apical 

view. Lummaton. My Collection. 

Capdlus ptjellaeis, n. sp. (Page 210.) 

12. Upper view of a large but doubtful specimen with slowly increasing whorl ; 

12 a, apical view. Lummaton. My Collection. 

13. Upper view of a high but perhaps crushed specimen ; 13 a, apical view. 

Wolborough. Museum of Practical Geology. 

14. Upper view of a specimen showing ribs near mouth ; 14 a, apical view. 

Lummaton. My Collection. 

15. Upper view of a specimen with a spiral apex and numerous ribs; 16a, apical 

view. Lummaton. My Collection. 

Capulos tbbmikalis, n. sp. (Page 211.) 

16. Upper view of a specimen with very elongated apex; 16a, apical view. 

Lummaton. My Collection. 



Note. — These sheila are here treated in the same way as ordinary Gasteropods ; 
the '* upper," "lateral," and "apical" views respectively indicating them as seen 
above, from the side near the mouth, and from the side near the apex. {See 
, note 8.) 
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PLATE XXI. 

Capdlus oordatus, Wludborue, sp. (Page 212.) 
Fio. 

1. Upper view of a specimen wanting shell; 1 a, apical view. Wolborough. 

Museum of Practical Geology. 

Capdlos ITssheei, n. sp.? (Page 213.) 

2. Upper view of a speciraen much obscured by matrix; 2a, lateral view. 

Wolborough. Vicarj Collection. 

Capulds dncinatus, F. a. Bonier? (Page 213.) 

3. Upper view of a specimen ; 3 o, apical view. Lummaton. Torquay Museum. 

Capuius oolcjmbinus, Wltidborne, sp. (Page 214.) 

4. Upper view of a specimen, very defective round mouth, and partially denuded 

of the shell ; 4 a apical view, showing the contorted striation on the lower 
side ; 4 b, portion of surface enlarged. Wolborough. Vicary Collection. 

5. Upper view of a longer specimen, partially denuded of the shell; 5a., apical 

view ; 5 b, portion of surface enlarged. Lummaton. My Collection. 

Oapulds 8QUAM091I8, Trenhier ? (Page 215.) 

6. Upper view of a specimen wanting apex, and with a defective mouth, but 

showing the folding in of the upper part of the peristome; 6a, lateral 
view; 6 h, portion of surface enlarged, showing in some degree the fine 
divaricating strite. Lummaton. My Collection. 

Oethontohia oostata, Barrois. (Page 222.) 

7. Upper view of a specimen wanting apex; 7a, apical view; 76, portion of 

surface near the apex enlarged. Lummaton. Champernowne Collection. 

Oethontohia qdabrangulabis, n. sp. (Page 223.) 

8. Upper view of a specimen wanting apex ; 8 a, apical view ; 8 J, portion of 

surface enlarged. Wolborough 'f Torquay Museum. 

Capulds tylotus, n. sp. (Page 216.) 

9. Upper view of a specimen the surface of which has been injured by the 

removal of matrix, causing the appearance of a longitudinal ridge on the 
shoulder; 9 a, lateral view, showing tubercles. Lummaton. My Col- 
lection. 
10. Iiateral view of a specimen wanting the apical part; 10 a, portion of surface 
enlarged. Lummaton. My Collection. 
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PLATE XXII. 

Capclos TiLOTua, n. sp. (Page 216.) 
' Trfl. 

1. Upper view of a very amall specimen, in which neither apex nor mouth 13 

quite perfect, X 2 ; la, apical view. Lumraaton. Woodwardian Museum. 

2. Upper view of a speciraen whose shell is much injured, and which shows little 

or no signs of tubercles ; 2 a, apical view ; 2b, portion of surface much 
enlarged. Lummaton. My Collection. 

Capulds galebitds, n, sp. (Page 217.) 

3. Upper view of a specimen wanting; shell; 3a, lateral view, in which the 

peristome is obscured by matrix. Wolborough. Museum of Practical 
Geology. 
■i. Apical view of another specimen, defective along lower side. Lummaton. 
My Collection. 

Capolos contortds, F. a. Rmner? (Pago 218.) 

■5. Upper view of a very large specimen in which the outer layer of shell is 
absent ; 5 a, lateral view j 5 b, portion of the surface of the thin inner layer 
of shell enlarged. Wolborough. Museum of Practical Geology. 

0. Upper view of one of Pbilhps's figured specimens (' Pal. Foss.,' pi. xxxvi, 
fig. 169 b); 6 a, lateral view ; 6 6, portion of surface enlai^d. Wolborough. 
Museum of Practical Geology. 

7. Upper view of a specimen with stronger ridges ; 7 a, lateral view. Lummaton, 

My Collection. 

8. Upper view of an aberrant specimen, showing deeply sinuous peristome and 

very irr^ular ridges. It comes very near Fig. 3 in general shape. 8 a, 
lateral view. Wolborough. Vioary Collection. 

9. Upper view of a small specimen with very strong ridges, X 2; 9 a, apical view. 

Lummaton. Woodwardian Museum. 

Capulus multiplicatds, Giehel. (Page 220.) 

10. Upper view of a large specimen; 10a, lateral view. Wolborough. Vicary 

Collection. 

11. Apical view of a smaller specimen wanting apex ; 11 a, lower view. Lummaton. 

My Collection. 



Plattohtoma ? DBFOEME, 8ov)»fbif, Bp. (Page 20O.) 
Fro, 

1. Specimen retftiningoraameat, tbou^b not shown in the figure, defectifc from having been embeddeij 

iu matrix; la, apical view. Wolborough. Torquay Museum. 

2. Small specimen. Wolborough. British Museum. 

3. Another specimen, with injured surface aud rather worn, but evidently having its spire composed 

of much loss exposed whorls. Wolborough. Museum of Practical Geology. 

4. Fine specimen, almost entirely free from matrix, but with decorticated surface, partially restored 

about the apire. There is a pinching in round the middle of the whorls, which it baa beeo 
found impossible to represent in the drawing, x 25. Wolborough. Museum of PraclicaJ 
Geology. 

5. Another Bpecimen, retaining aurface, but with defective spire, X I'o ; 5 a, portion of surface 

enlarged, Wolborough. Museum of Practical Geology. 

Plaitostoua bfeciobdm, Sowerby, sp. (Page 202.) 

6. Small specimen retaining shell, x3; 6 o, apical view. Lummaton(F). Torquay Museum. 

ScOLiosTOUA TEXATDM, Muiuter, ap. {Page 231.) 

Wolborough. Museum of Practical Geology. 

8. Basal view of a specimen showing the twisting of the body-whorl and the ornament, though some- 

what worn, X 2-5. Wolborough. Museum of Practical Geology. 

9. Specimen wanting the surface, but ahowing the twisting of the body-whorl. Lummaton (?). 

Torquay Museum. 

ScouoBToai OHAOru, Sandberyer (P). (Page 233.) 

10. Specimen with worn eurfaoe, x 2 ; lOo, baaal view, showing its defective mouth. Wolborough. 

Torquay Muaeum, 

Ahtitbochts axutihitb, n. sp. (Page 236.) 

11. Specimen showing the ornament, x 25, Wolborough. Museom of Practical Geology. 

12. Specimen showing aperture, though slightly defective, x 1*5. Wolborough. MoMum of Prac- 

tical Geology. 

13. A wider specimen, in which the body-whorl has been broken and mended during the life of the 

animal so as to cause a deflexion in the ornament, X 2. Wolborough. Museum of Practical 
Geology. 

Philoxeitx philosophub, Whidbome, sp. (Page 238.) 
11. Specimen showing aperture. Chudleigh. Vicary Collection. 

15, 15 a. Largest specimen known, showing the casts of agglutinated univalvea and other shells. 
Chudleigh. Vicary Collection. 

16. Specimen showing casts of agglutinations. Chudleigh. Vicary Collection. 

17. Small specimen showing the cast of an agglutinated Brachiopod. Lummaton. My Collection. 

Philoxeue l.xvii, d'Archiae and de Terneuil, sp. (Page 239.) 

18. Apical view of a specimen bearing small scars from agglutinations ; 18 a. side view. Wolborough. 

Museum of Practical Geology. 

19. Small apecimen with almost flat apire. Wolborough. Vicary Collection. 

EuouPHALre Diosrsii, Montfort. (Page 241.) 

20. Apical view of a email specimen ; 20 a, side view. Lummaton. Woodwardian Museum. 
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PLATE XXIV. 

Philoxbnb serpens, Phillips, sp. (Page 241.) 
Fio. 

1. Apical view of n specimen, showing numerous small scars of attachment, 

X 2; la, aide view. Lummaton (?). Torquay Museum. 

2. Apical view of a specimen with worn surface, but showing signs of ornament, 

X 1'5 ; 2 a, side view. Wolborough. Vicary Collection. 

3. Umbihcal view o£ aootber specimen. "Wolborough. Vicary Collection. 

4. Apical view of a specimen with rather narrower and more numerous whorls ; 

4 a, side view. Lummaton. British Museum. 

5. Defective specimen with very numerous apical whorls, x 4. Lummaton (?). 

Torquay Museum. 

EooupHALUs ANNULATUs, Phillips. (Page 250.) 

6. Phillips's type specimen, X 2. Wolborough. Museum of Practical Geology. 



EpoMi'HALDs HBOiiB, Hall. (Page 247.) 
Apical view of a much-worn specimen ; 7 a, side view. "Wolborough. Museum 



of Practical Geology. 
8. Apical view of a rather crushed specimen ; 8 a, side view. 
Champemowne Collection, 



Wolborough. 



Etjomphalus ciecolaris, PhiUips. (Page 248.) 
9. Apical view of a specimen with unusually angulated whorls ; 9 a, side view. 
"Wolborough. "Vicary Collection. 

10. Apical view of a specimen with very rounded whorls ; 10 a, side view, with 

aperture much broken away. Wolborough. Vicary Collection. 

Bdomphalus oiEcnLABis, Phillips, var. gemmtilifbe, nov. var. (Page 260.) 

11. Apical view of a specimen with a very depressed spire and a nodulated keel- 

like ridge. "Wolborough. British Museum. 

EuoMPHALDS NEAPOLiTAKUS, n. sp. (Page 252.) 

12. Specimen retaining the shell only on the apical whorlB; 12 a, view of the 

apical whorls much enlarged. "Wolborough. Vicary OoUection. 



EooMPHALUS AEANBiPBB, n. sp. (Page 253.) 
13. Very defective specimen, X 3. Lummaton. My Collection. 
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